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TITANINE “Protective’’ Finishes are used exclusively in the constructiog 
of the HANDLEY PAGE “‘HERMES’’. Inside wings and fuselage, in all 
extremes of temperature and humidity, TITANINE Aircraft Finishes are 
supreme, appreciated but unseen except by the maintenance men. While in 
service the outward brilliance of the ‘‘HERMES’’ will be maintained 
by the use of Hendon Aircraft Polishes, further fine’ products of 


TITANINE 


PANINE. LTD., COLINDALE, LONDON, N.W.9 Tel; GOLindale 8123 (6 lines) 
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SE PHOTOGRAPHS 

show 2 live ejection 

taking place at 505 m.p.h- 

at Chalgrove Aerodrome’ 

Oxon, on 29th August, 1947 

~ The subject was.-B.L Lynch 

an employee of the Martin- 

Baker Aircraft Company. The 

ejection was 100%, successful, 

+ and Lynch was none the 
worse for his experience. 























THE MARTIN-BAKER 
PATENT EJECTOR SEAT 
AS FITTED TO THE 
A.W.52 FLYING WING. 


This seat has been standardised 
for the R.A.F. 


Designed < Manufactured 


MARTIN-BAKER 


AIRCRAFT Co. Lid a 
HIGHER DENHAM =- Nr. UXBRIDGE - MIDDX. 
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TORCH ICNITOR VALVE 
AS --FYTED TO: 4H 


ROLLS ROYCE 
‘NENE’ ENGINES 
USED ON THE 
AW.52. 
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iormidable 
19,324-feet giant Kili- 
manjaro provided no 
undue difficulties for 
this Auster Autocrat 
powered by the sturdy 
and reliable CIRRUS. 
It successfully com 
pleted two full orbits 


whilst over the saddie. 


sun never sets on 
CIRRUS 


BLACKBURN AIRCRAFT LTD 2ie2c2.EroM 
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HIGH DUTY ALLOYS LIMITED, SLOUGH, BUCKS. 


INGOTS, BILLETS, FORGINGS AND CASTINGS IN ‘HIDUMINIUM’ ALUMINIUM ALLOYS 
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SPEED THE EXPORTS 


WITH THE “VIKING” 

FREIGHTER, — Vickers- 
Armstrongs introduce a: medium freight-carrying 
aircraft of great interest to shipping companies. 


Today, time is a vital factor m the trans- 
"portation of many ‘kinds of freight. The 
“Viking” Freighter in design, performance and 
cost of operation provides economical freight 
transport that is complementary to, but not 
competitive with, surface shipping. It reduces 
days to hours, makes quicker turnround possible 


and is a source of valuable invisible exports. 


Like its famous sister aircraft, the “ Viking ” 


AIRCRAFT SECTION, VIECKERS 





HOUSE, 





passenger plane, this Freighter is MADE FOR 
THE JOB. Special features imclade extra wide 
loading doors, heavily reinforced floor and two 
powerful 2,000 h.p. Hercules engines. Its range 


_ with a freight load of 5555 Ibs is 1460 miles at 


an average speed of 210 m.p.h. For shorter 
distances the freight load is increased propor- 
tionately up to a maximum of a disposable load 


of approximately 11,000 Ibs. 





BROADWAY, LONDON, S.W.1 
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The “Mounties” have an Air Arm; too! 


he Royal Canadian Mounted Police Force, world 

standard for efficiency in civilian protection since 
1873, uses nearly every. form of transportation 
including the airplane. Along with fine 
“Mounties” 


Lisi eee 
planes of Canadian manufacture, the ‘ 
are using Beechcraft twin-engine 18’s because of 
their reliability, speed and cruising range in all 
kinds of weather. 

Business can well borrow-a leaf from the 
Mounties’ book of experience. The Beechcraft twin- 
engine Executive Transport—equipped with every 
navigating facility and comfortable in the extreme— 





is ideal company transportation for both regular 
and. emergency use. It accommodates up to nine 
people, operates with notable economy, and can 
land and take off from relatively small fields. 


The hours—and fatigue—which the Beechcraft 
Executive Transport saves company officials and 
personnel make for an efficiency which is reckoned 
in dollars and cents by many of America’s leading 
businesses. Your Beechcraft distributor is ready al 
any time to help you appraise your company’s air 
transportation needs in the light of Beecheraft’s wide 
experience in this field. Call on him. 


~ Beech Aireraft 


voiwcannion aD WICHITA, KANSAS, U.S. A. 
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The New Palmer 
Disc Brake 


A: new Palmer achievement, comprising a heat-resistant polished disc 
keyed to the wheel but floating axially. When running free, the disc gently 
brushes (with negligible friction) the padded inner faces of a pneumatic or 
hydraulic clamp anchored to the axle. High temperatures do not cause 
distortion and efficient action can be relied upon, the capacity for dissipating 
heat being very marked. 

An important feature of this robust yet compact and unobtrusive 
brake is that a non-conductive textile friction material is used. This was 
developed during the war for arduous services and gives a high, uniform 
friction value without fade. It does not suffer from 
undue wear or deterioration at 1000° F. Another 


UST. 
valuable asset is a sealed pressure element of novel We aa ac 
design which cannot leak. pA Eh) 

THE PALMER TYRE LTD., PENFOLD ST., EDGWARE RD., LONDON, N.W.8 DPD. \'4 





Tyres * Wheels + Brakes + Control Systems | Ls 
Engineering Mechanisms + Silvoflex Hose Units, etc. “#Rvc® 








-1o Advertisements. 











———._ 7 


a Bees 
/ 
Wil 
‘a Many a young 
) } horse, finding himself for the 






first time a’ work in a Desoutter Tool, 
shies at the amount of work he is expected 
todo. Revolve 140 times a second! Bite through metal 
at 1) ft.a minute! Neigh! Neigh! —he says—t’aint 
reasonable. But he soon settles down. Cool airy 
quarters, smooth almost frictionless running, keep 


(Industry is used to horsepower for driving 3 : 
large chunks of machinery. But to many it the young horse happy in his work. Soon he 


seems absurd to use a horse to turn a becomes proud of his fast running and high 
screwdriver or put on 4 nut—until they = efficiency. ‘I'm the sixth of a horse that operates a 
see our trained Desoutter horses at work ; is 3 : 

in tiny tools that do the work of ten men at Desoutter Drill Gun" he tells his horsey~ girl- 


a fraction of the cost). friend. ‘I do the work of ten men. Chk! Chk!" 


Call up the little horses! 


| Va 
Specialists in Lightweight Pneumatic & Electric Portable Tools He E S$O TT E R 


DESOUTTER BROS. LTD.,(DEPT. 8) THE HYDE, HENDON, LONDON, N.W.9. TELEPHONE : COLINDALE 6346-7-8-9. TELEGRAMS : DESPNUCO, HYDE, LONDON 
C.R.C, 172 
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Self-tapping Screws and 






GKN Aerotight auts were .. 






used in the construction 






of the Armstrong Whitworth 








Flying Wing 






ce 
anual 













GUEST, KEEN & NETTKEFOLDS, ITD. 
HEAD OFFICE: HEATH SKREET, BIR GHAM 
ONDON OFFICE: 66 CANNON STREET,\E.C.4. 
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2mtK5 5 secs. 
Using a B&D 7 das ed 
_ Duty Sander to prepare 
' the cellulosed surface 
of a car door for re- — 
| painting. To avoid 
confusion of lines in the. 
hand operation, test was 
confined to 2 sq. feet. - 
Time 2 mins. 5 secs. _ 

















a When-. ‘waterproof — 
\ emery paper is: used 
for an area of similar 4 
size, the intricate 
light pattern reveals 
wasteful expenditure _ 
of time and energy. 
Time 20 minutes, pads 
speed likely to. fall as 
Fetiguc increases. ae, 
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The lamp on our Research Engineer’s From its robust. motor to its wide range 


wrist was responsible for the fine 
white tees iw thest ohaummanle. A of accessories, this tool was designed to 


study in Time and Motion, showing’ meet the practical. needs of industry. 


how aB & D Portable Sander — Quickly adaptable for numerous ‘sanding, 
reduces fatiguing movement. 


Leading distributors everywhere sell 


grinding, brushing and-shapimg operations 
on wood, metal,:stone,; etc. — 5 








DECKER LTO -*  "BARMGRee eB eRTH -- Meeee 


*Phone: West Drayton 2681/7. ’Grams: ‘Blacdeck,’ West Drayton 
London .« ce: Bristol - Glasgow . Leeds . Manchester « Newcastle . Nottingham 
Smee’s B.M.14 
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DUNLOP RUBBER CO. ETD., AVIATION. DIVISLON, COVENTRY 
7/608 









AW S2 JET PROPELLED 
TAILLESS AIRCRAFT 
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BIRMINGHAM 


JAMES BOOTH & COMPANY LIMITED, ARGYLE STREET WORKS, BIRMINGHAM 7 
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Welded tubular 
chair, made in 








riveted seat. 





ELeKTRON is welded by standard oxy-acetylene 
equipment and the technique employed is similar to that 
adopted for aluminium alloys, although special fluxes and 
welding rods (readily obtainable) should be used. Owing 
to its comparatively low melting point, low latent heat of 


fusion and low specific gravity, the amount of heat required to - 


weld ELEKTRON is less than with most other metals that 
are welded. On the other hand, the fact that the thermal 
conductivity of ELEKTRON is lower than that of aluminium 
means that heat is concentrated under the welding flame 
and welding can be carried out more rapidly. 

The latest technique is Argonarc Welding, in which 
Argon—an imert gas—is passed through the torch and acts 
as a shroud to protect welds from contamination by atmos- 
pheric oxygen and nitrogen. Argonarc welding removes 
the fear of corrosive after-effects, as no fluxes are used. 


and is 
as easily 
welded 
as steel 
or 
aluminium 








CHANGING 
TO ELEKTRON 


Your first step is to consult 
F. A. Hughes & Company Ltd., 
who can help you with further 
information. There’s not a lot of 
difference between the handling 
of ELEKTRON and that of other 
light-weight alloys, but there is a 
tremendous improvement in the 
results you obtaim once you 
change to ELEKTRON. Write to 
Metals Department. 








Fra ee 





HUGHES & CO. LTD ABBEY 





HOUSE 


LONDON N.W.1 























FLIGHT JANUARY I5TH, 1948 


-16 Advertisements 


FIRST-LINE SQUADRON OPERATIONAL 










the 
Sure 

Foundation 
of a Fighting 
Service 





THE FAIREY 
OPERATIONAL TRAINER 


The Fairey Trainer 

is unique in its new class 
—for tactical training 

at high speeds and under 
combat conditions 
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“Ihe Outlook 


Another £8 Million Gone 


HERE are few surprises in the annual report and 
statement of accounts of the British Overseas Air- 
ways Corporation issued last week. The gross 

amount of the losses is just about what had been ex- 
pected, and the main reason given in the report, in 
fact given more than once (presumably to lend emphasis 
to it in the tradition of the late Lord Northcliffe’s dictum 
that “‘ reiteration is the soul of journalism) is ‘‘ the multi- 
plicity: of uneconomical aircraft which the Corporation 
had to use.’’ It is further added that ‘‘ the outstanding 
fact is that with the present types of aircraft even with 
a high load factor, receipts barely covered direct 
operating costs. On many routes little or no contri- 
bution was made to the indirect costs and overheads, 
and consequently increased services merely meant an 
increased deficit.’’ It is indeed, as ‘‘ Peterborough’’ 
said in the Daily Telegraph, ‘‘ a moving thought that we 
should have been in pocket if all the passengers travel- 
ling by air had been paid {50 not to go.”’ 

Next in the table of reasons for the heavy losses, and 
therefore, presumably, regarded as the second most 
important factor, comes ‘‘the delay in the delivery of 
the Tudors and the consequent changes of plans, with 
their financial repercussions.’’ The: Tudor I position 
cannot be judged until the Courtney report is published, 
if it ever is, but it is encouraging to read the statement 
that ‘‘the Tudor II would, on the basis of its speci- 
fication, have given a better financial return than the 
aircraft of smaller capacity which had to be flown on the 
Empire routes.’’ 

On the whole, the report is not too unkind to flying 
boats. It does bemoan the fact that the provision of 


marine airports and accommodation for passengers at 
night stops on the flying-boat services have involved 
the Corporation. in a cost of £1,150,000 a year, but it 
concedes that ‘‘the flying-boat services are popular 
There 


with the public because of their comfort.’ 


appears to be a slight inconsistency in that on one page 
it is stated that the night stops reduce the utilization 
of the aircraft, but on the next page one finds the 
following statement: ‘‘ the Hythe flying boats operating 
from a pre-war civil base have achieved on long Empire 
routes and despite their slow schedule and night stops a 
utilization of some 2,100 hours per aircraft.’’ We would 
submit that such a figure is extremely creditable, and 
that it appears to show that the flying boat is not such 
a.bad aircraft after all. Moreover, on direct mainte- 
nance the number of manpower hours per flying hour 
was only 4.5 which is probably better than any achieved 
by the other aircraft types operated by the Corporation. 

In fact, the only valid argument against the flying 
boat seems to be that the Corporation has to provide 
the marine airports instead of merely paying landing 
fees at land airports. This is reasonable enough from 
the Corporation’s point of view, but from that of the 
taxpayer it would appear to matter little whether he 
pays for the Corporation’s marine airports or foots the 
bill. for land airport facilities which do not begin 
to be covered by the landing fees and rents charged, 
high as they are. In the wider aspect, the nation should 
realize that it is not merely the £10 million lost by the 
two Corporations which come out of the taxpayer’s 
pocket. To that figure must be added the untold millions 
sunk in airports if one wants to know what air transport 
is really costing. 


The Dilemma 


DEALLY an aircraft fleet involving not more than 
I three or four different types would no doubt be an 

economy compared with the heterogeneous collec- 
tion which B.O.A.C. has hitherto had to operate. But 
one does wonder whether this aspect has not been over- 
stressed in the report, and in a letter to The Times from 
Major R. H. Thornton. B.O.A.C. is much in favour 
of American aircraft, and its Constellations have reached 
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the equivalent utilization of 3,000 hours per annum, a 
figure which is almost frightening. 

In this connection it is well not to overlook the fact 
that, as we mentioned last week, many American opera- 
tors are heavily ‘‘in the red.’’ Yet they are using 
modern aircraft types designed specifically for air trans- 
port. Moreover, the United States is, geographically, 
an almost ideal country, with its long distances, unifor- 
mity of legislation and absence within the country of 
Customs and other barriers. 

The multiplicity of types in use by B.O.A.C. is an- 
other source of expense, but it might be thought that the 
Lancastrians could have been dispensed with and the 
services operated entirely by Yorks. The Lodestars 
could, one would imagine, have been replaced by 
Dakotas; and when non-delivery of Tudor IIs com- 
pelled the ordering of substitutes, why could not an 
existing type have been added to instead of ordering 
the Haltons, with which the Corporation appears to be 
so dissatisfied? In that way the number of types would 
have been kept down a good deal. 

What the Government now has to decide, and it is a 
dilemma of some magnitude, is whether to go on losing 
sterling until the new British types come along, or to 
buy a few more American machines with dollars. _ The 
problem is made the more difficult by the need for keep- 
ing the British aircraft industry going, an aspect which 
does not directly concern B.O.A.C. very much, but 
which does vitally affect the national security. Not only 
is it impossible to improvise such an industry in an 
emergency, but it is important that the British manu- 
facturer obtains the results of operational experience of 
his types. 

As a compromise, and by way of an interim measure, 
it seems worth considering the purchase of a number of 





JANUARY I5TH, 1946 
CONTENTS 
Outlook - ~ - - * g jz “ 3 
B.O.A.C. Report - - - . : s Zig §5 
Here and There - : - - - Me : 58 
Civil. Aviation News - . - - - - 59 
SR/45 - - - - : . ew - 63 
On the Wing” - - . = = ees : 69 
Aircraft Pneumatics - - - ‘ + 74 
Search and Rescue - - - - = 77 
New Year Honours. - - : : = = 77 
Correspondence - - - - : . 78 
Service Aviation - - - - : - 79 
Forthcoming Events, page 78 











D.C.4Ms. This type has already done good work over 
the Atlantic, the airframes are available for fairly quick 
delivery and can be paid for in Canadian dollars, while 
the Merlin engines can, of course, be paid for in sterling, 

The number of Yorks, Lancastrians, Liberators and 
Haltons in service at present represent a total of some 
60 aircraft. For an operational period of something like 
3 years, presumably an equivalent number of interim 
types would be needed. If the D.C.4M were chosen, 
the situation at the end of about five years would be that 
B.O.A.C. would be operating a fleet of D.C.4Ms, some 
Dakotas, Constellations, Stratocruisers and Hermes, a 
total reduction to five types. After that, there could 
be a change from D.C.4M to the M.R.E. 

If the Tudor II can be brought into service on the 
Empire routes—and, be it remembered, it has not been 
abandoned officially—this would save further dollar 
expenditure of any kind. From every point of view 
that would be preferable, but the whole Tudor situation 
is at present a problem in itself. 





“ Flight” photograph. 


PIONEER TRAIL: Only the hot effluxes from its twin Rolls-Royce | Nene turbo-jets relieved the wintriness of the scene as the A.W.52 research 
alrcraft, a progress report on which appears in this issue, *‘ sat’’ for John Yoxall near Baginton recently. 
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REPORT 


Activities of the Corporation and Review of Operating Conditions 
with a Statement of Accounts for the Year 1946/1947 


HE long-awaited annual report and statement of 
accounts of the British Overseas Airways Corpora- 
tion for the year which ended on March 31st, 1947, was 
published last week with a clear and frank exposition of the 
conditions which had contributed to a large deficit. During 
the past few months forecasts of heavy losses have been 
made, since it was common knowledge that the Corpora- 
tion had been operating under extreme difficulties. Many 
of the forecasts have proved to be correct, and the state- 
ment shows a deficit of £8,076,844. The report gives an 
account of the main activities of the Corporation during 
the year, includ- 
ing the adjust- 
ments which were 
made for the 
transition from 
war conditions to 
peacetime opera- 
tion, the replace- 
? ment at overseas 
stations of the services previously provided by the R.A.F., 
the opening of new routes, and a summary of the close 
association with Commonwealth partners. In dealing with 
the activities of B.O.A.C., the report states that it was 
considered to be the Corporation’s first duty during the 
year, as in the war years, to expand and develop essential 
air services along the main trunk routes of the Common- 
wealth and across the North Atlantic together with many 
local services—notably in the Middle East. 
Some services were operated not because they were com- 





Douglas Dakota. 


SUMMARY OF OPERATING ACCOUNT SHOWING SCHEDULED 
AND OTHER SERVICES 





















































Other 
1945/46 Scheduled than Total 
Services |Scheduled 
; Services 
£ | ae £ £ 
; REVENUE : 
6,173,955 | ° Traffic revenue 11,316,559 143,175 11,459,734 
26,392 Incidental revenue ... 87,779 — 87,779 
£6,200,347 £11,404,338 | £143,175 | £11;547,513 
EXPENDITURE 
49,118 Aircraft standing 2,154,160 25,339 2,179,499 
} charges. 
3,755,867 Aircraft. maintenance 4,993,588 56,194 5,049,782 
F dpe 3,183,139 34,826 3,217,965 
2,355,083 lying operations . 183, 217, 
151,286 Charter of aircraft and 319,424 2,375 321,799 
crews. 
676,280 Passenger service 658,591 3,775 662,366 
1,855,642 Station costs ...° ie 2,730,781 5,460 2,736,241 
113,168 Sales and publicity -.. 356 _ 407,356 
1,507,580 Divisional administra- 1,617,766 1,295 1,619,061 
tion. ‘ 
261,723 Technical training 1,035,009 _ 1,035,009 
Central supplies or- |: 263,615 — 263,615 
ganization. 
839,808 Head Office adminis- ;  1!,311,960 1,050 1,313,010 
| tration and general 
services. 
£11,565,548 £18,675,389 | £130,314 | £18,805,703 
SURPLUS eigiks Bed — £12,861 —~ 
DEFICIENCY £7,271 ,051 _ _ 
£5,365,201 | NET DEFICIENCY carried £7,258,190 
to Surplus and Defi- 
ciency Account. 

Direct operating costs have been allocated to other than scheduled services 
on the basis of the appropriate aircroft type costs. The all f the ig 
items of expenditure has been based on assessments of the proportions under each 
heading deemed to be appropriately chargeable to such services. 














mercially attrac- 
tive, but because 
they were re- 
quired for reasons 
of Government 
policy, and in- 
structions were 
received by the 
Corporation early 
in the year to 
expand services in order to help demobilization in R.A.F 
Transport Command. The extent of expansion is shown by 
the mileage increase from 33,465 in 1940 to 49,585 in 
1945/46 and 53,998 in 1946/47. At a number of points 
along the routes R.A.F. staging posts and facilities had 
to be taken over, since the converted military types of air- 
craft used and the lack of night-flying facilities at many 
places made it necessary to retain a large number of landing 
stages. On March 31st, 1947, B.O.A.C. staff were employed 
at 472 overseas bases and stations to organize passenger 
operations, maintenance and medical services, and addi 
tional signals facilities. During the year increasing assist 
ance was given to the development of Commonwealth air- 
lines in the form of advice, guidance, and in some cases 
seconding of trained staff to local companies. Such com- 
panies, the report states, are building up a network of 
local services which will feed the trunk routes and will 
serve as agents in their areas to the advantage of all. ‘The 
Corporation’s 


Consolidated Liberator. 


scope, therefore, 
could not be mea- 
sured solely in 


the terms of the 
extension of 
routes, the open- 
ing of new ser- 
vices, or ton- 
miles flown. 
Apart from services rendered to companies overseas and 
British charter companies in the handling of passengers 
and aircraft in stations along the routes, the Corporation 
maintained a high standard of safety. 

During the early part of.1947 the wartime organization 
of five Regions was gradually supérseded by a new organiza- 
tion consisting of three Divisions: the Atlantic, the African 
and Middle Eastern, and the Eastern Division. The change 
was made to simplify control of operations and administra- 
tion, by delegating responsibility for the execution of ser- 
vices over the entire length of routes in each of the three 
geographical areas, to a single home-based organization, 
with the exception of the Atlantic Division. The latter 
Division established headquarters at Dorval since no suit- 
able base was available in the U.K. The importance of a 
well-equipped base for efficient and economical operation 
was emphasized, and it. was pointed out that, in spite of 
the Constellations being grounded for modifications at one 
period, the five aircraft reached a service utilization of more 





Boeing (314A) Clipper. 





Avro Lancastrian. 
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than eight services a week, and more than eight hours per 
day per aircraft. But for the acquisition of the Constella- 
tions and their introduction into service by July tst, it is 
claimed that British commercial services across the North 
Atlantic would have ceased in the autumn of 1946. 


Traffic 


ln the year 1945/46 traffic reached a wartime peak con- 
sisting largely of military loads, and 1946/47 saw a rapid 
change in its nature and flow. There was a sharp decline 
in traffic from the U.Ix. to the East, and on the U.K.- 
India-Malaya service alone there was a drop of over 
11,500,000 capacity ton-miles (tons available x distance 
flown) compared with the previous year. This was more 
than balanced by the increased capacity offered on the 
Australian and South African routes, but as those were 
shared with Q.E.A. and S.A.A., half the capacity offered, 
or nearly 12,000,000 capacity ton-miles does not appear in 
the statement. On the Atlantic service total capacity ton- 
miles was 4,457,737 compared with 4,093,932 for the pre- 
vious year’s operations with Boeing flying-boats, although 
the Constellation 
service operated 
little more than 
six months of the 
year. Early pre- 
parations -were 
made for the time 
when aircraft 
would no longer 
be filled by Government priority traffic, but the relaxation 
of Government control was less rapid than had been ex- 
pected, and at the end of the year most services were still 
subject to some degree of priority control. 








met 


Short Hythe. 


In a review of operating conditions, the report indicated- 


certain requirements which were essential to the efficient 
and economical operation of a civil airline. These included 
the operation of aircraft with economical characteristics and 
competitive with those of other operators; a standardized 
fleet of aircraft of not more than two or three main types 
suited to the operating and traffic requirements of the 
routes.; a network of routes sufficiently large and adequate 
in traffic potentials to permit a high utilization of the air- 
craft ; a well-developed route organization ; a high standard 
of aircraft maintenance and well-equipped maintenance 
bases, a high standard of aircrew and ground crew training. 


Aircraft 


The B.O.A.C. position with regard to the essentials pre- 
viously mentioned was dealt with in some detail. At the 
‘ beginning of the year the fleet strength was 207, and the 
main operating fleet comprised nine different types. At 
the end of the year, although the fleet had been reduced 
to 175 aircraft, there had been no reduction in types.. With 
the exception of the Constellations, the majority of aircraft 
were obsolescent and nearly all military conversions. They 
were of relatively small capacity, needing a large number 
of aircrews, and with the limitations imposed by the length 
of stages on the Corporation’s routes, payloads were small 
in contrast with operating costs. The number of different 
types made planning of operations and the training of air 
and ground crews complex and costly. In addition, a large 
assortment of spares at bases and along the routes was 
necessary, and a large number of accounting, administrative 
and maintenance staff were required. At the outset the 
York needed extensive modifications, 
including strengthening of undercar- 
riage and engine bearers, and complete - 
electrical re-wiring. Similarly the 
military Sunderland Mark III flying 
boats taken over: by the Corporation 
‘ during the war cost some £6,000 per 
aircraft to convert, and. the Dakotas, 
all of which were of mijitary type, cost 
about £5,000 per aircraft and took 





Avro York. 
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about three 
months - to. con- 
vert for civil 
operation. To fill 
the gap of be- 
tween twelve and 
fourteen months 
before the post- 
poned introduction of the Tudor II, the Corporation agreed 
to use 12 Halton aircraft, and delivery was stipulated for 
May and June, 1946. The first six aircraft were delivered 
without de-icing equipment and spares were not forthcom- 
ing. At Bovington, the base provided for those aircraft, 
the hangars were unheated and there was no living accom- 
modation at the station. A limited service was started in 
September, 1946, but after six weeks the aircraft were 
grounded for failures in the hydraulic system. They were 
returned to the manufacturers for de-icing equipment to 
be fitted and did not operate again in the year under review. 
Meanwhile the base, with approximately 400 on the staff, 
was maintained for nearly twelve months at a cost of 
£193,120 to produce approximately 1,000 hours of aircraft 
utilization. 

The outstanding factor affecting the financial results was 
that with the existing types of aircraft, even with a high 
load factor, the revenue on most routes was barely equal to 
the direct operating costs, and thus made little or no con- 
tribution to the indirect operating costs, such as station 
charges and route administration. The deficit, therefore, 
grew with increased services. Since B.O/’A.C. was the only 
major user of flying boats, marine airports and passenger 
accommodation had to be provided, and while the flying- 
boat services were popular with the public because of 
their comfort, their use involved the Corporation in a cost 
of £1,500,000 per year. 


Route Organization 


The Corporation is dependent upon foreign, Dominion 
and Colonial ad- 
ministrations for 
the route organi- 
zation overseas, 
and with the ex- 
ception of the 
Atlantic route 
facilities during 
the year were far 
below minimum , 
requirements. The result was considerable difficulty in 
adhering to schedules and also in reduced aircraft utiliza- 
tion, in payload and in restriction of the type-of aircraft 
which could be used. Demobilization of the R.A.F. also 
restricted route facilities on the North African coast to 
daylight hours only, and the Dakota service between the 
U.K. and the Middle East, which had previously operated 
direct with refuelling stops only, had to be operated on a 
slow schedule with a night stop each way. At the end 
of the year there were few buildings available at the air- 
fields designated for civil use and maintenance had to be 
carried on either in the open air or in hangars and work- 
shops which were for the most part unheated and widely 
dispersed. Although London Airport was opened for 
operations in May, 1946, there were no hangars or work- 
shops, and land planes based in the U.K. had to be main- 
tained elsewhere—Lancastrians and Yorks at Hurn, 
Dakotas at Whitchurch, and Haltons at Bovington. In 
order to ensure that aircraft would be in position for 
scheduled departures, it was often necessary to fly them 
_ to the airport the evening before de- 

parture, resulting in reduced utiliza- 
tion and higher costs of flying crews. 
During the year the Corporation was 
obliged to use eight maintenance 
bases. . The Hythe flying boats, on the 
other hand, operating from a pre-war 
civil base, despite a slow schedule and 
night stops, achieved utilization of 
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craft coupled with a figure of 4.5 
manpower hours per flying hour on 
direct maintenance. Yorks, how- 
ever, attained only 1,350 hours 
utilization with a maintenance 
figure of 10 manpower hours. 


Staff 


On March 31st, 1947, the 
number of employees was 24,464, 
an increase of 1,515 during the 
year. Of that total, British con- 
tract staff represented 1,236 over- 
seas and 1,536 in the U.K.‘ the remainder, numbering 
21,692, were engaged locally and 30 per cent of them were 
nationals of the country in which they were employed, 
mainly on low-category tasks. A considerable number of 
the staff were engaged in work for other operators, and 
a case in point was at the Central Training School where 
all the staff were on the strength of B.O.A.C., whereas 
only 55 per cent of those trained there were, in fact, for 
the Corporation’s service. 

A Technical Development Department was established 
which included a Project Branch, to deal with new aircraft 
and equipment from the specification, design and develop- 
ment stages to the construction of prototypes; and a 
Development Flight, whose function was to test new air- 
craft or equipment before going into service. Many tests 
were made by the Development Flight at the request of 
the M.O.S. and M.C.A. 

Training presented another problem, since some of those 
R.A.F. pilots who had been seconded to B.O.A.C. during 
the war returned to peacetime occupations, and others were 
unsuitable, owing to age or for other reasons, for employ- 
ment in the Corporation, so that fresh aircrew had to be 
recruited and trained. The same applied to ground en- 
gineers. In March, 1946, a Central Training School was 
opened at Aldermaston, and a total of 847 aircrew were 
trained during the year. 


Statement of Account 

In the operating account, the deficit for the year on the 
scheduled services amounted to £7,271,051, while a profit 
of £12,861 was made on non-scheduled services resulting in 
a net operating deficit of £7,258,190. The balance of the 
deficiency was made up by standing charges. Traffic 
revenue amounted to £11,459,734. The average rate earned 
for mail during the year was 211d per load ton-mile, whereas 
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the rate for 1946/1947 had dropped 
to 136d per load per ton-mile. Mail 
revenue amounted to £3,403,225. 
The total expenditure for the year 
was {£18,805,703, and the primary 
cause of the high rate was the neces- 
sity of operating a number of un- 
economic types of aircraft from a 
number of widely dispersed and im- 
provised maintenance bases. Plans 
prepared by the Corporation for the 
period under review involved a con- 
siderable increase in operations, 
based largely on the Tudor I and Tudor II. Conse- 
quently, ground organization, staff and equipment were 
expanded, and the plans’ postponement involved the 
Corporation in serious unproductive expenditure and in- 
creased overheads. New plans had to be drawn up which 
had to be changed from time to time owing to delays in the 
delivery of other aircraft. During the year the Corporation 
had no .control over prices charged for most supplies of 
aircraft and engines and engine spares, or for much over- 
haul work carried out under contraet, as control in these 
respects was exercised by the M.O.S. and the M.C.A. 


Conclusion 

In conclusion, Sir Harold Hartley in the report stated 
that the standards of safety, regularity and passenger ser- 
vice on the routes, which had earned the freely expressed 
satisfaction of the public, could only have been accomplished 
under existing conditions at a heavy cost, and he sum- 
marized the main causes of the deficit as being briefly due 
to the multiplicity of types of uneconomical aircraft which 
the Corporation had to use; the delay in the delivery of 
Tudors and the consequent changes of plans with their 
financial repercussions ; the scattered and improvised main- 
tenance bases which the Corporation had to use ; the defici- 
ences in route organization ; the development work carried 
out by the Corporation during the year ; and the programme 
of services in which commercial considerations were often 
subordinate to the national interest. All these causes con- 
tributed to the losses, but the outstanding fact was that with 
the present types of aircraft, even with a high load factor, 
receipts barely covered direct operating costs, and there was 
only one conclusion: heavy deficits would inevitably con- 
tinue until the Corporation had the aircraft and the facilities 
to make it self-supporting in a highly competitive inter- 
national business. 





R. A. BRUCE 


LDER members of the British aviation world will learn with 

regret of the sudden death from heart failure on January 
oth, at the age of 78, of Mr. R. A. Bruce, former managing 
director of the Westland Aircraft Works at 
Yeovil. 

Robert Arthur Bruce, O.B.E., M.A., 
M.I.C.E., F.R.Ae.S., played a leading part 
in building up the Westland aircraft organ- 
ization. A Bristolian by birth, he was 
educated at Clifton and Cambridge, and 
after a short period with Brennan on mono- 
rail work he joined the British and Colonial 
Aeroplane Company, as it then was, under 
Mr. Coanda, who was at that time Bristol’s 
chief designer. Afterwards he became air- 
craft consultant to the Greek Government, 
and in the first world war he became 
Admiralty inspector to the Sopwith Avia- 
tion Co. 

When Petters, Ltd., decided to start an 
aviation branch, Mr. Bruce was appointed 
to take control and under his guidance 
the aircraft works grew to large proportions. Many types of 
military, civil and research aircraft, some of them highly 
original, were produced under Mr. Bruce’s leadership. Many 
of those who worked under Mr. Bruce in the early days are still 
with Westland Aircraft, Ltd., including Mr. Arthur Davenport, 
now technical director of the frm. 

Mr. Bruce retired from management in 1934 but continued 
for some time as a consultant. He paid what proved to be his 
last visit to the Westland works less than a month before his 
death, 


Mr. R. A. Bruce. 








REX PIERSON 

ITH the death at the early age of 57 of Mr. ‘‘ Rex’”’ Pier- 
son, British aviation has lost one of its pioneers, and 
one who not only spent his whole working life in aviation but 
spent it in the service of one firm. Reginald Kirshaw Pierson, 
C.B.E., became apprenticed to the Vickers works at Erith in 
1908, and when the aviation section 
was formed in rgi1r, with Major 
Weod at its head Rex Pierson joined 
it. While working on design he also 
found time .to learn to fly and 

obtained his ‘‘ ticket’’ in 1913. 

By hard work and ability Pierson 
rose to become chief designer in 
1917, and from then on was 
responsible for a long range of air- 
craft of widely varying type. We 
have no room to list here all the 
machines for which he was 
responsible, but they included land- 
planes and amphibians, biplanes and 
monoplanes. Among those which 
won fame were the Vimy, on which 
Alcock and Brown made the first 
direct flight across the Atlantic in 
1919, the Wellesley which established a world’s non-stop 
record of more than 7,000 miles, and the Wellington bomber 
which did such excellent work in the second world war. The 
two latter imcorporated the geodetic principle of construction 
introduced by Mr. B. N. Wallis. 

We on Flight knew Rex Pierson from the early days, and 
closely followed his work. With his death we have lost a very 
good friend. 





Mr. R. K. Pierson. 
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HERE 
AND 


THERE 


G.C.A. Training 


|g clown scende ae’ G.C.A. instruction and 
instrument flying practice is to be a 
part of the training of pilots flying for 
Airwork, Ltd., and in spite of demands 
upon the contract charter Division of the 
company, one of the Vikings has been 
allocated to this work. 


Miles Aircraft Resignations 

WO Miles executives, Mr. D. L. 

Brown, A.M.I.C.E., A.M.I.Mech.E., 
A.F.R.Ae.S., and Mr, R. L. Robinson, 
have resigned. Mr. Brown was chief 
technical officer and personal assistant to 
Mr. G. H. Miles; Mr. Robinson was per- 
sonal assistant to Mr. F. G. Miles and 
responsible for the Actuator, Co-Pilot, 
Philidas and Biro divisions of the 
company. 


Shipwrights 

HE Worshipful Company of Ship- 

wrights, which now .includes. ships 
of the air as well as ships of the sea, 
reminds us that a number of copies are 
still available at 12s 6d of the book 
Shipbuilding and Ships, a volume con- 
taining the lectures and papers delivered 
at the recent Shipwrights’ Exhibition. 
The proceeds of the sale of the book will 
be devoted to the charitable funds of the 
Company. Enquiries should be addressed 
to the Worshipful Company of Ship- 
wrights, Baltic Exchange Chambers, 24, 
St. Mary Axe, London, E.C.3. 


R.A.F. Film Producer 
/LDR. W,. T._S. Williams, produ- 
cer of Target for To-night and R.A.F. 
documentary films, died after an 
operation on Christmas day. He joined 


the R.N.A.S, in 1915 and retired shortly 
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CHINOOK : An elaborate mock-up of the Avro Chinook turbo-jet, the first Canadian 


turbine unit for aircraft. 


With its nine-stage compressor and six combustion chambers 


it will have a 2-minute rating of 2,590 Ib thrust at 10,100 r.p.m. 


after producing the R.A.F. displays at 
the Wembley Tattoo in 1925. Returning 
to the R.A.F. in 1939, he took charge of 
all film activities at the Air Ministry, 
formed the R.A.F. Film Production Unit, 
and in 1940 wrote The R.A.F. in Action. 
He had recently been occupied in writing 
the official air history of the 1939-45 war. 


LAS. Officers 
OHN K. NORTH- 
ROP, president 
of the Northrop Air- 


craft Corporation, 
whose Wilbur 
W right Memorial 


Lecture to the Royal 
Aeronautical Society 
last year on “ All- 
wing Aircraft’’ will 
be remembered, has 
been elected presi- 
dent for 1948 of the 
Institute of the 
Aeronautical 
Sciences, the Ameri- 
can equivalent to 
our —=K-Ae-S,- --fhe 
honour thus shown Mr. Northrop will be 
warmly welcomed in British aeronautical 
circles, 


News in Brief 


As from January 1st, Mr. H. V. Gort, 
F.C.1.S., has been appointed managing 
director of General Aircraft, Ltd. 


Mr. J. K. Northrop. 





Mr. H. Drewitt has been appointed 

B.O.A.C. signals officer at Bangkok. 
* * * 

Dr. R. L. Smith-Rose, D.Sc., Ph.D., 
M.I.E.E., has been appointed director of 
radio research in the Department of 
Scientific and Industrial Research. © He 
has been superintendent of: the Radio 
Division of the National Physical Labora- 
tory since 1939. 

* * * 

Mr. C. F. Russell has become chairman 
of the Aero Piston Ring, Ltd., and Mr. 
L. H. Maidman and Mr. L. P. Gibson, of 
Specialloid, Ltd., have joined the board 
of the Aero Piston Ring Co. 


* * * 

Mr. W. W. MacArthur, M.I.Mech.E., 
M.I.P.E., has left the Fairey Aviation 
Co, to become managing director of Air 
Ducts, Ltd., a Crittall subsidiary, and 
executive director of the Crittall fac- 
tories in Glasgow. 

* * * 

As from. January 15th, aircraft: ap- 
proaching London Airport must signal 
to the contro] centre, the radio aid, such 
as I.L.S., S.B.A., etc., which they pro- 
pose to use. M.C.A. Notice to Airmen, 
No. 3, 1948, gives details. 

# * * 

The Ministry of Supply has announced 
the appointment of Rear-Admiral M. S. 
Slattery, C.B., to the board of Short 
Bros. and Harland, Ltd., in February. 
A controlling interest in the firm is held ’ 
by the Government. 





TAKING OUT THE URGE : An exclusive ‘‘Flight’’ photograph of the new car-type silencers installed in the Rolls-Royce jet-engine 
test beds at Derby. They are '120ft long by 9ft high. ~ 
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FOUR CORNERS — ONE TICKET 


Even aviators, who should know better, have been heard to refer to 
“The four corners of the earth” when attempting to convey a 
mental picture. of vast distance. Air France, too, is closely 
associated with distance, because Air France proudly operates the 
most far reaching air network in the world under single control. 
This is a great boon to the air traveller who can now traverse three 
quarters of the globe with the maximum of comfort, the minimum 
of fuss and with but one ticket. Your travel agent. will gladly 
provide you with detailed information. 



















London, Manchester, Glasgow to PARIS * RIVIERA - LISBON - SWITZERLAND + PRAGUE 
ROME + AFRICA * EGYPT » MIDDLE EAST « INDIA + HONG KONG + SHANGHAI + USA 
BUENOS AIRES « RIO DE JANEIRO + TRINIDAD 


AIR FRANCE 


52, Haymarket, $.W.1. Manchester : Glasgow 
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this year. 


Airport Traffic Figures : 


FLIGHT 





“photograph. 
CANADAIR IV : Trans-Canada Airlines have received from the manufacturers, Canadair Ltd., 15 North Stars, six of which were of the 
unpressurized type. Twenty of the fully pressurized aircraft have been ordered and deliveries are expected to be completed by the middle of 


‘Flig 


The Canadair IV (or DC-4M Il) has been suggested as a suitable aircraft for B.O.A.C. 


Air Transport in Central Africa : 


A Good Year for K.L.M. 


MCA. DIVISIONAL APPOINTMENTS 


ONTROLLERS for the remaining two of the four Divisions 
‘x into which the country has been divided by the M.C.A. 
for administrative purposes have been named. A.V-M. W. B. 
Callaway has been appointed Divisional Controller, South 
Western Division, and Captain (A) B. L..Huskisson, R.N., 
Divisional Controller of the Northern Division. The South 
Western headquarters will be at Bristol and that of the 
Northern Division will be at either Liverpool or Manchester. 

These appointments, with those of Air Marshal Sir Roderick 
Carr as Controller of the London and South Eastern Division 
and A. Cdre. J. G. Murray, Controller of the Scottish Division, 
which have already been announced, complete the establish- 
ment of the organization. 


BA.CA. WIDENS MEMBERSHIP 

NEW class of members, “affiliate members,’’ embracing 

companies and individuals whose activities are ancillary 
to air transport, has been created by the British Air Charter 
Association. The annual subscription is f10. It is not inten- 
ded for this new section to overlap or compete with existing 
bodies. The association’s address is Londonderry House, 19, 
Park Lane, London, W.xr. 


FUEL RESERVE CALCULATIONS 

- Rae unsatisfactory state of air-traffic control over Europe, 

the deficiency in navigational aids, blind-approach aids 
and good diversion airfields has made it necessary for the 
airlines and charter operators to introduce their own safety 
measures. The obvious and chief method has been to ensure 
that each aircraft should fly with a generous fuel reserve. 
In British European Airways, for calculating the amount of 
fuel required for any one route, the following considerations 
have been taken into account. Alternative airfields, known 
as ‘‘supplementaries,’’ which would be available should the 
terminal airfield not be open were found and a comprehensive 
system of such airfields was made available for each route; 
the fuel required from ‘‘chocks away”’ at the departure air- 
field. to ‘‘ set course’’ from overhead, the fuel required from 
overhead at departure to overhead at the point of destination, 
taking into account direction and strength of prevailing 
wind, and the fuel required from overhead at the destination 
airfield to ‘‘ engines off’’ after landing, were all calculated 
separately. The fuel required from destination to the farthest 
supplementary airfield was estimated and an additional allow- 


ance was made of 1} hours’ fuel, giving half an hour’s allow- 
ance over destination, half an hour to land at the supple- 
mentary, and half an hour for inaccuracies in gauges and for 
balance in the tanks after landing. In short-distance aircraft 
such as the D.H. Rapide, only three-quarters of an hour 
reserve was allowed. It is found that on most occasions only 
a small portion of the reserve has to be used, which results, 
of course, in a loss of payload. B.E.A. has been striving to 
reduce the reserve in order that the best advantage could be 
taken of the payload capacity of the aircraft while still main- 
taining maximum safety and regularity. That is out of the 
hands of the Corporation, however, until efficient ground and 
air facilities are available on all B.E.A. routes. 

The Rome-Marseilles route serves as an example of calcula- 
tion. 

Alternative airfields are Nice, Toulouse, Istres and Bordeaux, 
the latter being the farthest supplementary. 


Rome-Marseilles ............ 230 gallons. 
Marseilles-Bordeaux ........ 143 gallons. 
Additional fuel allowance .... 135 gallons. 
Total fuet.in tanks >... 26... 508 gallons. 


“TGUaE FOSOIvess 0 Oo. Sas aa es 278 gallons. 


AIRPORT TRAFFIC 


i October, -for the first time more passengers passed through 

London Airport than Northolt. The Heathrow figures for 
the month follow, with the corresponding Northolt figures in 
brackets: 32,189 passengers (30.521); 1,006 scheduled service 
arrivals and 1,017 departures (975 and 983); 549,049 lb of mail 
(148,317) ; 896,496 lb freight (582,145). In both cases, figures 
were higher than for September. Renfrew was the next 
busiest airport, with 7,951 passengers en scheduled services, 
followed by Nutts Corner with 7,079, Speke 6,185, Ronalds- 
way 3,997, Ringway 3,615, Prestwick 2,831, Southampton 
2,608, Turnhouse 1,249, Poole 1,122, Croydon 839, Cardiff 
(Pengham Moors) 501, and Bristel (Whitchurch) 83. Croydon 
despatched the most charter flights at 821, and Weston led in 
private flying with 310 flights. 

In November, London Airport again led Northolt with 
26,693 passengers (18,419), 942 aircraft arrivals (732), 955 de- 
partures (746), 550,325 lb of mail (162,712), and 883,913 Ib of 
freight (592,660). Renfrew was again third, with 4,469 
scheduled service passengers. They were followed by Speke, 
Nutts Corner, Ringway, Ronaldsway, Prestwick, Eastleigh, 
Poole, Turnhouse and Croydon, in that order. Croydon had 
only 117 scheduled passengers, but again led in charter flights 
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with 477. Weston again was most used tor private flights, 
with 238. If ali tights are counted, scheduled, charter, test, 
private, etc., Aldermaston comes third to Heathrow and 


Northholt with 956. 


K.L.M. CONSTELLATIONS TO USE TENGAH 


ONSTELLATIONS operated by K.L.M. are to use the 
R.A.F. airfield at Tengah, the only airfield suitable for 
Constellation landings in Singapore. K.L.M. has been by- 
passing Singapore and flying direct from’ Bangkok to Batavia, 
but the company, which is shortly beginning a daily two-way 
service between Amsterdam and Batavia, requested 4 landings 
weekly at Tengah. Landings there are restricted by the R.A.F. 
to 8 weekly for all airlines, including Qantas, B.O.A.C. and 
K.L.M., and the latter has now been granted two landings 
in place of the four for which application was made. Qantas 
Constellations make six landings fortnightly. The decision on 
the K.L.M. ailocation was made by the British Ministries of 
Air and of Civil Aviation. 


WELSH ADVISORY COUNCIL 


bare the newly tormed Welsh Advisory Council for Civil 
Aviation met for the first time on January 7th at Cardiff, 
Mr. G. S. Lindgren, Parliamentary Secretary to the M.C.A., 
said that there were several reasons why Wales had been 
neglected with regard to civil aviation, and he believed that 
there had been no community of interest between North and 
South Wales. The council would provide an opportunity of 
disproving that theory, however; while the road communica- 
tions were difficult and tedious, air transport overcame such 
barriers The Ministry and B.E.A. would now be in a much 
stronger position in dealing with Welsh matters. Mr. Kenneth 
Davies, as chairman, would become a member of the Minister’s 
National Advisory Council, with direct access to the Minister 
himself. The members of the new council are:— 

Kenneth Davies, chairman of the Finance Committee of the 
R.Ae.C.; J. B. Bennett, engineer and surveyor, Swansea B.C.; 
Councillor Huw T. Edwards, J.P., area sec., T.G.W.U.; D. R. 
Grenfell, C.B.E., J.P., M.P., chairman of the Welsh Parliamentary 
Party; Vernon Lawrence, O.B.E., clerk to the Monmouth C.C. 
and hon. sec. of the S. Wales Civil Aviation Committee; E. John 
Powell, M Inst.C.E., engineer, surveyor and planning officer, 
Glamorgan C.C.; Alderman Tudor E. Watkins, ,M.P., hon. sec. 
Welsh Parlimentary Party; and two gentlemen both called William 
Jones. One is a C.B.E and clerk to Denbigh C.C. and the other 
an O.B.E. and clerk to the Anglesey C.C. 


IRANIAN SURVEY 


1: ese details are available of the Bristol Freighter fitted 
up for air survey work in Iran by Hunting Aerosurveys, 
and referred to in Flight on December 25th. It has an all-up 
weight of 37,000 Ib, the equipment, crew and cargo weighing 
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IN MESH : ‘A tester at the Rolls-Royce factory, Derby, sitting behind anti-submarine 
netting whilst a Merlin 620 power plant, complete.with airscrew, is on test before 


installation in a Canadair IV ‘aircraft. 
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6,075 lb. Two G.S.C cameras are carried, one in the nose 
and the other as a spare, and the one in use is heated by a 
modified Janitrol heater, for temperatures of minus 35 deg C 
are expected. and there is reserve heating available. Electric- 
ally heated suits and fur-lined suits are provided for the crews, 
also parachute and R.A F. oxygen equipment, and naviga- 
tional equipment. includes a Sperry A.3 automatic pilot and 
a distance-reading gyro-magnetic. compass. Use is made of 
the remaining large load capacity of the aircraft to carry, 
on the flight to Iran, considerable photographic material and 
spares; while on desert flights emergency supplies for the crew 
are to be carried. 


NEW B.OA.C. VICE-CHAIRMAN 
IR MILES THOMAS is to succeed Sir Harold Howitt as 


vice-chairman of B.O.A.C. when the latter, who, is 60, 


retires on March 31st. Sir Miles has had a wide experience 
in engineering. He started as an apprentice at Birmingham. 
During the 1914-18 war he was in the 
Royal Flying Corps and the R.A.F., 
being at one time a flying instructor at 
Heliopolis. Demobilized in 1919, he be- 
came a writer on technical subjects and 
in 1924 joined Mr. William Morris, now 
Lord Nuffield, as sales adviser, becoming 
a director and sales manager and later 
vice-chairman and managing director. of 
the Nuffield Group. During the 1939-45 
war he was chairman of the Cruiser Tank 
Production Group and chairman of the 
British Tank Mission to the U.S.A. He 
is president of the Society of Motor Manu- 
facturers and Traders and recently be- 
came a director of the Government’s 
Colonial Development Corporation, an 
activity which he will combine with his 
B.O.A.C. interests. 

Sir Harold Howitt resigned a year ago, but was persuaded 
by Lord Nathan to remain until future plans took shape. 


CENTRAL AFRICAN EXTENSIONS 


OMMENCING from the New Year, Central African Air- 

ways increased its services and six per week are now 
operated on the route between Johannesburg, Salisbury and 
Bulawayo, and three services per week between Salisbury, 
Ndola and Nairobi. The fleet at present -consists: of four 
Vikings and five Doves, but it is planned to replace Doves 
by Vikings on the Bulawayo-Ndola route and to extend this 
route to include Johannesburg. The Rapide service between 
Salisbury, Lusaka and Ndola has been discontinued. 

It is understood that among new routes planned to come 
into operation are services between Salisbury-Livingstone and 
Bulawayo-Livingstone, which are designed to link up with 
the B.O.A.C. flying-boat service. 

Air Chief Marshal Sir Frederick Bow- 
hill, chief aeronautical adviser to the 
M.C.A., has gone to Southern Rhodesia 
to resume his work as technical adviser 
to the commission of enquiry which is 
examining certain matters concerning 
Central African Airways. The commis- 
sion met at Salisbury, S. Rhodesia, in 
September, 1947, and resumed on Janu- 
ary 12th at Bulawayo. Sir Frederick 
will sit as an impartial adviser with 
representatives of S. Rhodesia, N. 
Rhodesia and Nyasaland. This com- 
mission has no connection with the con- 





Sir Miles Thomas. 


Victoria Falls in August, 1947, to discuss 
air transport matters in Central, East 
and West Africa; which Sir Frederick 
also-attended as adviser. 


K.L.M. DECLARES DIVIDEND 


N a review of K.L.M. activities during 

1947, the Dutch company’s turnover in- 
creased from 68,000,000 guilders in 1946 
to approximately 94,000,000 guilders, the 
route-network expanded from 39,000 to 
62,000 miles, the total capacity available 
increased from 57,200,000 to 97,688,500 
ton/kilometres, and personnel from 
6,627 to 11,000. A dividend of 4° per 
cent. is to be paid. A comparison 
between -the first nine months of 
1946 and the corresponding period in 
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1947 revealed increases of 30 per cent in the number 
of hours flown; 40 per cent in the distance flown; 4 per cent 
in the number of paying passengers, 104 per cent in the 
amount of freight, 32 per cent in the amount of mail carried ; 
and an overall] increase of 38 per cent. Several new services 
were opened, San José and Havana being added to the West 
Indies network; the special flights to Johannesburg were con- 
verted into regular weekly services; a new line was opened 
between Amsterdam and Lydda; and in Europe services to 
Glasgow, Manchester, Dublin, Frankfurt, Rome, ‘Gothenburg, 
Marseilles and Hamburg were started. In all, K.L.M. oper- 
ated services to 38 countries, and the frequency of existing 
services was also increased. The services between Amsterdam 
and New York were increased from two to four a week, to 
Batavia from four to seven a week, and on the South Atlantic 
route the service was doubled. During the summer a special 
freight service to New York was operated, and special flights 
were made to Moscow, Berlin, Holland (U.S.A.), Hanover 
and Teheran. Last August, the organization of Royal Nether- 
lands Indies Airways was absorbed by K.L.M. 

Several additions were made to the K.L.M. fleet during the 
year, including fourteen Douglas DC-3s, two L-49 
Constellations and eleven’ L-749 Constellations. 
Seven Douglas DC-6s and twelve Convair-240s are 
scheduled for delivery this year. Ground organiza- 
tion has also been included in the general expan- 
sion, and several extensions and improvements 
have been made. A new airport terminal building was completed 
at Hato, the airport of Curacao, and work was begun on the 
terminal building at Schiphol Airport. The new engine work- 
shop was opened at the latter airport early in January, a coach 
terminal completed in The Hague, and extensions effected to 
the K.L.M. Medical Division buildings. 


PHILIPPINES ROUTES 

N air agreement has been concluded between Britain and 

the Philippines allowing both nations reciprocal terminal 
and transit rights for commercial airlines. The agreement 
designates routes for British airlines: Hongkong, Manila, 
British North Borneo, Sarawak, Singapore; Singapore, Sara- 
wak, British North Borneo, Manila; and Hongkong, Manila, 
Netherlands East Indies, Australia. There are six routes for 
Philippine airlines: Manila, Hongkong; Manila, Hongkong, 
Shanghai, Japan; Manila, Hongkong, French Indo-China, 
Siam; French Indo-China, Siam, Burma, India, Pakistan, 
Middle East, Africa, Europe, London and/or points beyond ; 
Manila, French Indo-China, Singapore, Netherlands East 
Indies; and Manila, British North Borneo, Borneo, Celebes, 
Timor, Australia. 


ANSON CRASH REPORT 
REPORT has been submitted to the M.C.A. by the Chief 
Inspector of Accidents on the crash into the sea off the 
Isle of Wight of an Air Transport Association Anson on July 
3rd. The pilot and radio officer were killed. After obtaining 


clearance from Jersey at 09.51 hrs, the aircraft took off for 
Southampton without having refuelled. 


At 09.52 a departure 
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signal was received by Jersey from the aircraft giving an 
E.T.A. of 10.55 hrs, and at 10.07 hrs Eastleigh was called. 
Height, position and E.T.A. were given and the pilot stated 
that he was flying in accordance with Visual Flight Rules. 
At 10.12 hrs Eastleigh was asked for visibility and cloud base 
at the airfield, and visibility 4 ntiles, cloud 7/10 at 800ft and 
10/10 at, 1,500ft were given. Barometric pressure was not 
asked for or given. The aircraft obtained a true bearing from 
Guernsey control at 10.26 and at 10.29 again contacted East- 
leigh, but was told to wait since the station was working 
another aircraft. After, the Anson was heard trying to contact 
Bristol transmission ceased but both Eastleigh and Bristol 
made repeated attempts to establish contact. 


















LENGTH - - - 157fe 
SPAN - - - 195fe 
KEEL TO TOP OF 
RUDDER - - 50fe 
BEAM - : - 18fe 








TRANSATLANTIC PROJECT: The French S.E.1200 powered with 
Pythons, which will give an estimated maximum speed of 435 m.p.h. 


In his report, the inspector states the aircraft was properly 
maintained and had no known defects. He suggests that the 
pilot, as he did not request barometric pressure from East- 
leigh, intended a visual approach and had not checked the 
setting of his altimeter. There was no evidence that he knew 
that the sea-fog off the I.o.W., which had been expected 
to clear up, still persisted. The wreckage indicated that the 
aircraft had crashed at speed, and the time coincided with the 
time at which fuel, which was sufficient for the flight, would 
Have been exhausted. 


BREVITIES 


As a result of an agreement between Pan American Airways 
and United Airlines, effective from December 26th last year, 
passengers from intermediate points between Los Angeles and 
San Francisco, and north of San Francisco to Medford, Oregon, 
may now travel by Pan American aircraft to Honolulu for the 
same fare as from San Francisco and Los 
Angeles. The single fare is $150, and pas- 
sengers starting their journey between 
Los Angeles and San Francisco may go 
via either of these two points, but pas- 
sengers starting from north of San Fran- 
cisco and using the concession will travel 
via San Francisco. 

* * * 

Three aircraft were used by Air Con- 
tractors, Ltd., on*Operation India, and 
not two, as previously stated. 

* * * 

To encourage flying of light seaplanes 
the American Civil: Aeronautics Ad- 
ministration recently proposed the 
building of about 250 seaplane bases 
throughout the country, with Federal 
and local government assistance, so that 
cross-country seaplane pilots would have 
landing and service facilities every 125 
miles. The idea is to provide complete 
docking, fuelling and servicing facilities 


STEP ASHORE : On the extreme left is 
one of the two floating docks, at which 
passengers will embark and land, at the 
new B.O.A.C. flying boat base at South- 
ampton, and which will soon be in service. 
The terminal building is in the background. 


62 FLIGHT 





Givil Aviation News ..-... 


on suitable expanses of water and in some cases to 
make artificial lagoons. . The ¢ity of Tulsa, Okla- 
homa, is digging a lagoon’4,500ft long. 

* * cd 


West African Airways have commenced a 
scheduled service between Accra, Kumasi and 
Takoradi, which is later to be extended to Tamale. 
D.H. Doves with 8 seats are used. 

* * x 


Jersey Airways, Ltd., the privately operated 
company whose services were taken over by 
B.E.A., has declared its last dividend—6 per cent 
for 1946. During that year, 74,646 passengers 
were carried; the 1938 total was "34,962. 

* * 


G/C. J. Hutchieson, M.B., B.Ch., D.P.H., has 
been seconded from the R.A.F. to the Ministry of 
_Civil Aviation as chief medical officer. He is to 
review the M.C.A.’s requirements and ‘submit 
proposals. 
* * * 

It has been decided that the Ministry of Civil 
Aviation is to abandon for the present the develop- 
ment of Fairwood Common as the airport for 
Swansea. Fairwood will revert to R.A.F. control until the 
situation is reviewed in 1950." 

* * * 

Mr. John E. Cook has been appointed Rates and Tariffs 
Officer of the I.A.T.A. He was formerly, traffic manager. of 
Braniff and of Continental Airlines, and in his new position 
he will supervise. the preparation of joint tariffs on behalf of 
the international airlines from I.A.T.A. headquarters in 
Montreal. ; 
* * * 

Pan American Airways have filed a new tariff with the 
American C.A.B., increasing the fare level on Latin American 
routes by 10 per cent from February 1st. The fares will 
still be lower than the pre-war ones, however, in most cases. 
Pan American Grace Airways also is to increase fares for its 
west coast routes in Latin America. 

* * 


Regular meetings of the air freight brokers on the Baltic 
Exchange began on December 29th. The first aircraft to be 
loaded through exchange channels left Nice on December 31st 
with a load of flowers for Croydon. It had earlier flown to 
Athens with radio sets, and the return charter was offered 
to Lambert Brothers’ Aviation Department Fy Lep Air Ser- 
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NOSE WHEELS FOR BABIES : Two Macchi M.B. 303 private aircraft in flight. 
The M.B. 503 two-seater is powered by a CNA-D.4 or Continental A65 or C.85, 
has a cruising speed of approximately 93 m.p.h. and a range of 340 miles at this 


speed in still air. 


vices, and negotiated through Lamberts’ agents in Marseilles, © 
Watson, Browne and. Co. 
+ * ca 4 
Air France have been using the 33-passenger Languédoc 7 
on the Paris-Nice route, to meet the seasonal flow of traffic 
to the Riviera, in place of the DC-3. Connections to Monte 
Carlo and Cannes are made by. coach. 
* %* * 


During 1947 Pan American Airways carried 39,700 west- 
bound transatlantic passengers and 22,300 eastbound, an 


average of 170 passengers a day and a total of 2,200 Atlantic 7 


flights. On the New York-Bermuda run 40,000 passengers were | 
carried. The airline carried nearly two million tons of freight | 
during the year, more than double the 1946 total, and @ 
1,153,000lb of mail. 4 
* * 

The board of enquiry set up in America to examine possible 4 
safety improvements has recommended that all airlines appoint 4] 
“safety directors’’ to reduce the risk of accidents due to | 
mechanical failure. The board also proposed better training ~ 
for mechanics and co-pilots, the development of safer fuels © 
and lubricants, and changes in the location and construction % 
of petrol tanks so that fires might be isdlated more effectively. 7 


FROM THE CLUBS 


A> a first step towards speeding up and increasing the out- 
put of trained flying and ground personnel in India, a con- 
ference of flying clubs and schools was held recently in New 
Delhi under the chairmanship of Mr. N. C. Ghosh, Director 
General of Civil Aviation. The chairman, in,opening the confer- 
ence, said that aviation in India was in its infancy and that 
there was need for development in every direction. He added 
that the Government was in favour of the rapid development of 
aviation and to this end was anxious to help aviation insti- 
tutions in every possible way such as in the provision of 
facilities and the procurement. of the necessary aitcraft and 
equipment x 

Discussions at the conference revealed general agreement 
that more aircraft were needed for the development of train- 
ing, and it was felt that the Government and the flying clubs 
should explore the possibility of obtaining more Tiger Moths 
or other proved training aircraft from abroad. Mr. Ghosh 
stated that an Expert Committee consisting of representatives 
of the RI.A.F., the Civil Aviation Directorate and the firm 
of Tata were examining the question of what available aircraft 
and equipment could be salvaged from Disposals. He further 
revealed that the Government had established a Central Train- 
ing School, at present in Saharanpur, for the training of pilots, 
ground engineers, radio operators and other technicians. 

I: was considered that flying clubs should be utilized for 
flying training in the initial stages when unsuitable men could 
be weeded out, and only selected pupils would then pass 
through to the Central Training School for advanced ‘training. 
It was thought that such a policy would also provide aircrew 
who would eventually be suitable for flying in the airlines. 

Besides the Director General and officials of the Civil Avia- 
tion Directorate, A.V-M S. Mukerjee, R.I.A.F., and _ repre- 
sentatives of the flying clubs of Bengal, Bihar, Bombay, Delhi, 


Madras and of the States of Hyderabad, Jodhpur, and Jaipur, 


the National Air Academy of Bareilly, the Sind Provincial 4 


Flying Club, and the Aero Club of India attended the 
conference. : 
* * * 


Mr. Alan Brown, a member of the Umtali Gliding Club, 
recently broke the Rhodesian soaring record with a flight in a 
Kirby Kite, lasting 20 minutes at 1,580 ft. - This feat has 
earned him the first Rhodesian ‘*C’’ licence. 

* * + 


Mr. C. M. Joy, formerly assistant instructor at the Coventry 
Aeroplane Club, has taken over the duties of chief flying © 
instructor from S/Ldr. E. G. Franklin, who has been acting <7 
in an honorary capacity. The club has written to Coventry’s 
two M.P.s, appealing for their support for private flying, 
which, says the letter, may cease completely if the Government 
does not act on the recommendations of the Government com- 
mittee and the Straight committee reports. The annual 
general meeting of the club is to be held on February 24th. 

* * * 

Over 2,000 hours were flown by the Wiltshire School of 

Flying during 1947 and the fleet has grown to nine—seven 


Austers and two Magisters—while there is a. Proctor for «~ 


internal and overseas charter flying. Early in 1947 the club 
moved from High Post airfield to Boscombe Down, where there 
are runways and an unusually smooth grass surface, a large 
hangar and well-equipped workshops.. Mark Two Drem light- 
ing is installed, and so the airfield is suitable for night flying. 
The former control tower has been converted into a club- 
house with a bar, restaurant and five bedrooms. A scheme 
for contracts involving blocks of flying hours at reduced 
rates is in successful operation. 
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The direct descendant of the world- 
famous Gipsy Six of thirteen years ago 
and now in quantity production for the 
‘trainers and light transports of to-day 
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Preliminary Survey of 
the Big Saunders-Roe 


Flying Boat Now Being 
Constructed at Cowes 


HE work of examining, analyzing and describing 

aircraft is an occupation of absorbing interest, yet 

- by its very nature there exists an ever-present danger 

of being trapped into an attitude of mental glibness 

towards aeronautical developments, It is all too easy to 

become blasé about achievements which are very real and 

hard-won steps forward along the road -of aviation pro- 

gress; perhaps it is because development was so rapid 
during the war years. 

This soliloquy is prompted by the feelings we experienced 
when entering the large hangar at East Cowes. The first 
impression registered is of a mass of steel scaffolding ; then 
one picks out a silver-grey sheen of light. alloy—the bur- 
geoning hull structure of the big Saunders-Roe boat. (Or 
rather the most advanced of the three which are being 
built.) On walking into the middle of the hangar floor 
to try to get a better idea of the aircraft’s size the idea 
grows, mistakenly, with memory of the Brabazon’s slim 
tapering length, that this flying boat is not so big after all. 

The mistake arises because the bow structure is not yet 
complete, and about forty feet of empennage has still to 
be added when the hull is advanced enough to be moved 
out of the jig. A foreshortened effect is thus gained which 
leads one astray. Proportion is restored, however (and in 
good measure) when one climbs up the four flights of 
steps to the top platform of scaffolding and can then’ look 
down into the partly built hull. This is truly impressive 
and restores at once the confidence that here is, after all, 
a very large aircraft indeed. : 

Some idea of the proportions of the hull may be gained 
from the accompanying photographs: and drawings. In 
terms of figures, the midship dimensions are 5ft 74in radius 
for the top half of the ‘‘ bubble,” and 7ft 3in radius for 
the lower deck, then the. planing bottom extends down 
about eight feet below this. The overall height of the hull 
at the step station is 24ft 3in, whilst to the top of the fin 
the height will be 55ft 9in—just about one-third the height 
of Nelson’s Column. 

This is, perhaps, neither the time nor place to discuss 
the recent controversy regarding the decision whether to 
go ahead with the development of the SR/45 and the 


Brabazon ; but it is relevant to state that, in our view, it 

would be a great loss in almost every sense if these projects 

were shelved. In the field of flying-boat design this 

country has a particularly good record and possesses unique - 
design experience. Not to- capitalize these advantages— 

and particularly in the light of the recent American revival 

of interest in marine aircraft—would seem to have every’ 

appearance of folly. 

Many of the most ‘formidable arguments against the fly- 
ing boat are diminished, and some are quite eradicated, 
as the physical size of the aircraft is increased. Thus, by 
comparison with a landplane of SR/45 size, the addi- 
tional form drag occasioned by a body shaped as a hull 
is negligible. Again, the increase in structure weight 
caused by having a planing bottom is offset by the obvia- 
tion of having to carry a landing gear. The designed struc- 
ture weight of the SR/45 is close to 28 per cent and this 
is a value which would be enviable in an orthodox land- 
plane of similar size: in this connection it is not invidious, 
we feel, to point out that the estimated structure weight 
of the Brabazon is 31.93 per cent. 


Deck Arrangements: 


For purposes of description the SR/45. can be regarded 
as being divisible into three layers, viz., the planing 
bottom, lower déck and upper deck. - The employment of 
what has become known as a “‘ double-bubble”’ section is, 
of course, due to the stressing claims of pressurization, but 
in this particular application it is rendered the more 
interesting by, as it were, being grafted on to an additional 
structure, the planing bottom. When considering the 
latter it seems a great pity that so much volume should be 
put to no accommodation purpose. The tremendous loads 
imposed on the planing bottom, however, make diaphragm 
bulkheads an essential, but employment of the intervening 
volumes even for baggage stowage is not practicable as 
access hatches in the deck would require to be pressure- 
tight and a certain amount of water is almost bound to. 
be found in the bilges. 

No hard and fast scheme of intended layout has yet 
been decided upon, but a full-scale mock-up of the hull 
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conveys better than drawings and imagination ever could 
the astonishing spaciousness to be found on both decks, and 
also gives a reasonable indication of the quality of appoint- 
ment which may be expected. 

When the machine is at rest on the water, the designed 
load-water-line is such that a tail-down attitude is given 
with the longitudinal axis of the hull at about four degrees 
to the horizontal. Thus it is that the threshold of the 
main entry door—which is on the port side just forward 
of the wing leading edge—is approximately three feet 
above the water line. This doorway opens into a spacious 
foyer, on the starboard side-of which a semi-circular stair- 
case leads to the upper deck. A central corridor runs fore 
and aft from the foyer, the forward accommodation com- 
prising two two-berth cabins—in effect private staterooms 
—on the port side, these being complemented to starboard 
by a ladies’ dressing room adjacent to the stairway with, 
forward, a four-berth staterbom beyond which is the crew’s 


Looking forward along the afterbody chine on the port side one here gets a good 
idea of size and construction. Note the girder-braced keel-support jig. 





FLIGHT 


This 9ft-span model gives an excellent impression =~ 
not only of the boat’s clean shape but also of — 
the power distribution and airscrew size. 


‘toilet. Access to the latter is from the No. 1 freight hold, 


which occupies the nose portion of the lower deck with 
the ‘“‘eyes’’ or fo’c’sle given over to what is called the 
marine compartment; this is unpressurized and is, as its 
name suggests, the repository of all mooring tackle, etc. 

The port rear corner of the entrance foyer is devoted 
to a dual compartment for the purser and stewards, whilst 
opposite across the rearward-running corridor is a gentle- 
men’s dressing room and a two-berth cabin. Aft of these are 
a two- and a four-berth cabin respectively to port and 
starboard of the corridor which then, up two steps, gives 
entry to the day saloon. Seats for twenty-five passengers 
are disposed in this compartment in five rows divided by 
an aisle into triple seats to starboard and paired seats to 

ort. 

. A doorway in the after bulkhead of the day saloon 
gives access to the promenade bar, a spacious place of cheer 
with a cunningly designed counter which sweeps round to 
blend into thé wall of the staircase leading down 
from the upper deck. Seats are provided in the 
bar for those who do not wish to ‘‘ promenade,” 
but for those who-do there is additional standing 
space in the corridor running along the port wall 
back to No. 2 freight hold. The latter is the rear- 
most compartment on the lower deck. Behind 
the staircase on the starboard side is a gentlemen’s 
dressing room; and the rear entry door for pas- 
sengers, which is subsidiary to the forward door, 
opens directly: into the promenade bar. 

Upstairs the rearmost compartment of the top 
deck: is allotted to the ladies’ dressing room, 
immediately forward of which are three Pullman- 
type cabins of substantially similar size, seating 
thirty-two passengers between them. The chairs 
are arranged in facing pairs, each of which share 
a common table, and a central aisle runs through 
all three cabins from the stair head up to the 
steward’s pantry. This latter is shallow, but of 
full thwartships length, and is situated imme- 
diately aft of the wing centre-section torsion-box. 
The wing-box spanning the hull is not pressurized, 
and beneath it is arranged a food-conveyor link- 
ing the steward’s pantry with the galley. on the 
forward side of the centre-section. Beyond the 
galley is the lounge/dining room, from the star- 
board rear corner of which leads down the stair- 
way to the entry foyer; the remainder of the 
upper deck forward of the lounge is the preserve 
of the flight crew. 


Crew Quarters 


Although there is a doorway in the bulkhead 
dividing the lounge from the crew’s rest-room, 
access is also afforded by a jack-ladder leading up 
from No. 1~hold. From the”rest-room (which, 
presumably, will be furnished with berths-cum- 
chairs) entry is given direct on to the flight deck. 
As naturally to be expected, this is an exceed- 
ingly roomy compartment, with a centre-line 
length of more than 16ft and a maximum width 
of over roft. In the port rear corner sits the radio 
officer facing aft, with his multifarious items of 
equipment mounted against the bulkhead in front 
of him and along the port wall on his right. The 
radio officer sits back-to-back with the navigator, 
whose chart table is'mounted athwartships from 
the. port wall.. To starboard sit the two flight 
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The above drawing and photograph clearly show the general structural 
form of the hull, the view in each instance being taken from the step 
region looking toward the tail. “At right is a detail sketch 
illustrating the massive construction of the planing bottom, this being 
designed to cope with the very considerable load of over 40 Ibjsq. in. 


BASIC DATA 


Ten Bristol Proteus airscrew-turbines of approx. 
3,500 e.s.h.p. each 
Span ... 


Length 

Height 

Gross weight 
Range... 
Cruising speed 


219ft 6in 

146ft Oin 

55ft Yin 

135 tons 

5,500 s.a. miles 
Over 350 m.p.h. 
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SR/45.... 


i this fine impression of the SR/45 Max Millar has captured the 
extraordinary sense of spaciousness afforded by. the accommodation 
planning, and has given scale to the boat as a whole relative, for example, 
to a chair ora berth. One of the more interesting refinements in design 
found in this hull is the step shape, for the planform of the break. profile 
is well curved: it is the most advanced of its kind we have yet seen. 
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engineers facing their instrument control panel; this is an 
impressively comprehensive unit which is offset from the 
wall so that access is provided to the rear of the panel for 
instrument and control maintenance. 

Conventionally, the captain and first officer sit in the 
extreme nose of the aircraft, one on each side of a central 
control pedestal. Although each pilot is faced by a 
standard blind-flying instrument panel, the facias are re- 
markable for a reduction in the number of instruments 
fitted by comparison with the glut which has grown almost 
to the stature of a tradition. This paucity of instrumenta- 
tion is paralleled by the few ancilliary controls: master 
indications and master controls only are given to the pilots, 
the individual controls being operated by the flight engineers. 

At the moment we can deal structurally only with the 
hull of the SR/45, but it is at once apparent that this 
reflects the well-established tradition of Saunders-Roe con- 
structional practice. Working from the bottom up, the 
keel is (appropriately) an anchor-section extrusion with 
the plating of the planing bottom picking up to the flukes 
of the ‘‘ anchor’’ and the profile members of the diaphragm 
bulkheads riding across the ‘‘ stock’’ of the anchor. -The 
space between the skin plating and the bulkhead profile is 
occupied by Z-section extruded stringers pitched at an 
average of approximately seven inches. 
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The bulkhead profiles are formed with beaded T-section 
extrusions, whilst the diaphragms are stabilized with rolled 
bowler-hat and extruded angle-section vertical members 
riveted on both faces. Every third bulkhead—although 
there are occasional exceptions—is. made watertight, the 
limber holes formed by inter-stringer spaces being, to this 
end, blocked by rubber filler-pieces set in Bostik. At the 
chine a heavy-gauge, rolled, angle-section butt-strap 
unites the topside and planing-bottom skins, the sectional 
angle of the butt-strap varying, of course, from one hull 
station to the next. & 


High Quality Plating 
The skin plating of the planing bottom is made with 
joggled longitudinal joints and butt lateral joints, the latter 


naturally having internal butt-straps. Throughout the 


whole of the hull structure skin riveting is ‘‘ flush’’ and the 
general quality is considerably higher than that usually en- 
countered; certainly, the skin gauge is low but, never- 
theless, it is good to see the sort of results which can be 
obtained with flush riveting when the plating is thick 
enough to resist ‘‘ quilting.’’ It is no exaggeration to state 
that, if the SR/45 hull were given even but one very thin 
coat of paint the riveting would be imperceptible. 

All mating faces below lower deck levél are coated with 
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marine glue—a good old boat-building-practice—but above 

this, that is in the pressurized section, mating faces are ~ 

coated with Bostik solution S15/606. Rivets are hand- 
selected by testing in depth-gauges so that over-long or 
short rivets are rejected: each hole is also filled with the 

Bostik solution before the rivet is inserted,'and fillets of 

solution are applied to all internal joint-runs where leak 

paths might start. In this connection it is worthy of em- 
phasizing that the SR/45 is designed for a cabin pressure 
differential of 841b/sq in. 
The lower deck plating is supported on a grid framework 
_ made up with the top members of the planing-bottom bulk- 
heads. and: fore-and-aft I-beams. The réctangles thus 
formed are subdivided by drawn Z-section stringers al- 
ternating in pairs with the beams, but these stringers are 
themselves intercostal to extruded transverse I-joists paired 
‘4 between bulkheads. 

Lower-deck hull-frames are heavy-gauge pressings made 
up into I-sections and attached at deck level with four 
forged fittings (two per side) which are through-bolted to 
similar fittings riveted to the bulkhead. The skin panelling 
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mah Representative sections of the hull showing change’in profile, and 
** layers ”’ of planing bottom (unpressurized), lower deck and upper deck. 
a The marine compartment in the lower-deck nose is also unpressurized. 
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of the planing bottom topsides and the lower half-bubble 
are joined at the deck-level ‘‘ waist’’ by a Y-section extru- 
sion, the stem of which is through-riveted with the deck 
plating. As the lower-deck stringers are intercostal to the 
hull frames, the webs of the latter are pierced only by 
rin x fin slots for passage of the butt-straps which unite the 
stringer free-flanges ; stringer webs are attached with. large 
shear cleats on one side and small angle clips on the other. 

In opposite fashion to this, the upper-deck frames are 
pressed channel-members notched for passage of the 
stringers, the latter being, as in the lower deck, rolled Z- 
section members. At the upper deck ‘‘ waist ’’ the frames 
are united by doubling plates whilst the skin plating of the 
upper and lower half-bubbles meet at and are joined: by a 
similar Y-extrusion to that used at the lower waist. 

Although in the planing bottom all linear members are 
extrusions, these are remarkable chiefly for their rarity 
in the-hull structure above. Stringers are rolled members 
and, forward of frame 13 and aft of frame 32 (the frame 
pitch is 28in) the frame ‘‘ booms’”’ are heavy-gauge press- 
ings. Between these stations, that is to say in 
the middle body of the hull from the wing leading- fi 
edge aft, the maximum amplitudes of bending 
moment occur, and the frame booms are extru- 
sions; to complement this the stringers in this 
re _;ion are 16-gauge whereas in the fore- and after- 
body of the hull they are 18-gauge. 


Power Installation 


Little can be said at this juncture about the wing 
and power-installation aspects of the SR/45. The 
aerofoil section to be used is of a t/c ratio appro- 
priate to a cruising speed of 350 m.p-h., which we 
calculate to be of the order of 17 per cent at the 
root tapering to something over 11 per cent at the 
tip; the section ordinates have been calculated by 
Saunders-Roe themselves, The intention is that 
the wing shall comprise a centre-section of 27ft 
span carrying inner-wing panels extending 4oft 3in 
to connect up with the outer-wing panels which 
project a further 56ft ; thus the overall span totals 
2ioft 6in. 

Power is to be provided by ten Bristol Proteus 
airscrew-turbines mounted in four coupled pairs, 
with two single outboard units. The power instal- 
lation is particularly interesting in that each pair 
of coupled Proteus will jointly power a two-stage 
reduction gear, the final stage of which will drive - 
a contra-rotating airscrew ; the outboard Proteus 
will each drive a single blade-bank airscrew. This 
drive scheme will presumably incorporate clutches 
whereby a defective engine could be uncoupled in 
order to relieve its fellow of the burden of driving 
it. 


Looking forward and down on to the top deck of No. | (the 
most advanced) hull a fine sense of shape and size is imparted. 
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Details of ‘‘ waists’’ in ‘hull between- 
(left). upper and lower decks and (right) 
lower deck and planing bottom. Here are 
shown the differences in upper and lower 
frames, the frame anchorages, and use of 
the .Y-section longitudinal - butt-strap, 


The proposed operating pro- 
cedure is to use full engine power 
for take-off, and then immediately 
to throttle back to 97} per cent 
power for steep-angle climb up to 
about 30,000ft, this taking 
approximately three-quarters of 
anhour, (Since the Proteus is said 
to have an e.s.h.p. of about 3,500, 
the L/D for take-off can be reckoned as approximating to 
10.8, whilst for climb at the quoted percentage power the 
L/D increases to about 11.1—values which promise an 
ample power safety factor and argue a pretty brisk per- 
formance.) At 30,o0oft the aircraft is put into a low-angle 
continuous climb, maintaining 974 per cent power, until an 
altitude of 40,o00ft is reached after about 12$ hours. The 
outer single units are then throttled back to the idling 
condition and half of each coupled: unit is also throttled 
back. The aircraft then ‘‘ power-glides’’ down to sea-level, 
taking about fifty minutes for this. operation. 

Presumably, after ‘having achieved an altitude of 
30,000ft, the aircraft would be levelled-out and, to all 
intents and purposes, the major portion of the flight would 
be made ‘‘ straight and level.’’ The fact that the aircraft 
gradually climbs another 10,oooft during the ensuing 11} 
hours is, we imagine, due to the changing L/D resulting 
from fuel consumption ; it is patent that no human pilot 
could hope to hold an aircraft in a progressive rate of climb 
of 15 ft/minute. Additionally, there are grounds for com- 
ment in the fact that the cruising power should be so high 
a percentage of the maximum as 974. : The turbine’s char- 
acteristics in this, matter,are_well known, but we should 
have thought a percentage power of between 70 and 80 
would be rather more appropriate. 
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“FLYING WING” 
(Rolls-Royce Nene Turbo-Jets) 

“A new chapter in Aeronautical Development has 
been opened by the successful flight of Britain’s 
first ‘flying-wing,’ the 144 ton Armstrong Whitworth 
jet-propelled, tailless aircraft.” 
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A.W.52 Air Tests Commence : Control Systems 


Illustrated by ‘‘ Flight ’’ Photographs and Sketches 


HE purpose and principal characteristics of the A.W.52.and its forerunrter 
the 52 glider are now familiar to most people, but the occasion of the 
presentation of the first aerial photographs of this outstanding, nationally 
and internationally important, aircraft seems-to call. for a statement of 
the present position and of progress made to date. It should be noted, in passing, 
that the fact that S/L. Franklin was prepared to fly this unconventional prototype 
in close proximity to another aircraft—a Lincoln carrying our photographer—is 
significant in itself. Since its first flight from Boscombe, Down on November 
13th, weather conditions have been such that only three or four flights have been 
possible. It is seldom that sufficient confidence is felt in even a conventional pro- 
totype for it to be flown in formation within five hours of the first take-off. 

As has been stated previously, unexpected hydraulic troubles held up the flight 
of the A.W.52 for about twelve months. It may be as well, therefore, to refresh 
memories of some of the details of the control systems, which were described, 
together with the construction and other features, in Flight of December roth, 
1946, at the time when the aircraft was being completed. It will be remembered 
that the first public demonstration of the A.W.52 was given one year later, on - 
December 16th last, and some notes on this, and the part the aircraft is playing 
in the country’s research programme, were contained in our Christmas Day issue. 

If the ultimate aim of minimum drag is to be achieved by resorting to all-wing 
designs, i.e., by discarding the fuselage and tail surfaces and burying the engines, 
a great deal more must be learned about-stability and control of tailless aircraft. 
This is, of course, the purpose of the A.W.52 research machine. That which has 
already been. learned from the A.W.52G, and ftom. models in the wind tunnel 
since early 1943, when the design was commenced, is illustrated by the per- 
formance of this first unpowered Armstrong-Whitworth tailless machine, and also 
by the encouraging initial impression given by the Nene-engined A.W.52 itself. 

So far, the maximum lift coefficient achieved with a tailless aircraft has been 
appreciably lower than with a conventional layout ; on the 52 a figure of 1.6, flap- 
down, has been achieved. This inherent disadvantage, the subject of consider- 
able investigation, is one of the most important problems in connection with 
tailless aircraft. One of the reasons for the Jow maximum lift coefficient is the 
nearness of the controllers (combined elevator and aileron surfaces) to the 
centre of gravity and the resulting increase in down load on their surfaces 
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necessary to correct the pitching moment at low speeds. 
Most of the shicreatens so far made by S/L. 
Franklin have related to details of equipment and lay- 
 out—the positioning of controls, the functioning of the 
-new type of electrically operated fuel cocks, etc. Very 
naturally he is reluctant, at such an early stage, to say 
much about handling, but it is known that, like the 
glider, the powered machine is considerably more sensi- 
tive on fore-and-aft control than is an aircraft with tail 
surfaces. Directional control of yaw by the wing-tip 
fins and rudders is good, and these surfaces at the end 
of the long lever arm of the wing can also be used to aid 
manceuvring on the ground. The rudder surfaces are 
differentially geared. Provision is made for a steerable 
nose wheel in the design, but so far it has not been put 
into operation. 
The pressurized two*seat cockpit of the A.W.52 is 
neat and well arranged, as may be seen from the special 
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Flight drawing on another page. It will be seen that 
the pilot sits slightly to the port side of the aircraft centre 
line, and the whole enclosure is, in fact, three inches 
offset to port. Considerable attention has been paid to 
safety, and a jettisonable enclosure and ejector seat are 
provided. There is also a device which locks the 
control column and wheel forward against the instru- 
ment panel to make certain that it shall not obstruct 
or injure the pilot as he is ejected. The interconnected 
corrector and flap levers are clearly indicated on the port 
side, behind the throttle levers, and the four dials which 
indicate the control surface angles are placed low on the 
starboard side. In the centre of the spectacles on the 
control column is the steering wheel which controls the 
nose wheel for manceuvring on the ground. 

An important feature of the control system is the inter- 
connection of the corrector surfaces and flap. The pur- 
pose of the corrector is to provide a powerful fore-and- 
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On the Wing 





aft trimming device which will not impair the lightness 
of the primary flying controls. Stick-free stability has 
been the aim from the start. One of the first things to be 
established during early flight trials will be the degree of 
automatic, movement of the correctors relative to the flap, 
and the speed with which they are to move. Completely 
automatic movement of the correctors to follow the pilot’s 
operation of the flap is not foreseen, and the present twelve 
degrees maximum upward 
movement of the corrector is 
produced half automatically 
and half by the movement of 
the corrector lever. In the case 
of the A.W.52 glider, correc- 
tor movement at the rate of 
1 degree per second was found 
to give the best results,-and it 
is expected that it will be 


A.W.52 design. 





Blending with the snow-covered fields below, as if in winter camouflage, the A.W.52 sails over the Warwickshire countryside. 


Possible layout of a long-range 
pure-jet transport based on the 
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the 52 to remove the boundary layer immediately in front 
of the control surfaces by suction. A series of narrow slots 
(tin wide) are located spanwise in front of the corrector 
at approximately half chord. This, incidentally, coincides 
roughly with the position where the wing ceases to be 
designed for laminar flow. So far, suction has not been 
used on the 52, but its effect was examined on the glider, 
which was similarly provided. The suction is obtained fron 
the intake ducts of the Nenes, and the degree of suction 
is controlled by pairs of flaps in these intakes. When the 
system is put into operation, the suction flaps will be 
under automatic control from 
both the throttle and the 
elevators. 

In general terms, the purpose 
is to increase the amount of 
suction at the slots progres- 
sively as the stick is moved aft 
of the neutral position and/or 
the throttle position reduced 
to 8,000 r.p.m. engine speed or 
less. In the extreme case of 









settled at the same rate in the 
case of the powered 52. The 
control lever in the cockpit re- 
sembles a multi-position flap 
lever, with thumb release button on top and each quadrant 
position representing a degree movement of the corrector. 
In view of the very large speed range of the A.W.52 
(100-500 m.p-h.) and the permitted range of c.g. position, 
the problem of selecting corrector angles and speed of move- 
ment will be very much greater than for the glider. It 
has been said that one of the major weaknesses of all the 
all-wing design is the closeness of the fore-and-aft c.g. 
limits. _This is to some extent true, but in the case of the 
A.W.52 a movement of the order of 7 per cent of the mean 
chord, that is, about 12 inches, is allowed at present. 
This is rather more than half that of a conventional civil 
transport of to-day. The Skymaster, with a movement of 
.16 to .32, is something of an exception. 
; * To overcome the tendency of:swept-back wing: tips to 
~ stall before the rest of the wing; provision was made on 


closed throttle, and stick well 
back (as for instance on land- 
ing), the flaps are at their full- 
open position and suction is at a maximum, while for the 
extreme use of either elevator or throttle separately, the 
flaps answer with a movement up to 40 per cent open. 
The use of full suction, 60-70 cu ft/sec, results in the 
loss of some 300 lb of thrust from the Nenes. In the case 
of the stick being moved far back with throttle full open, 
as might occur in a tight turn or possibly on a take-off, 
some 50 per cent of the total suction could be applied. The 
resulting loss in thrust, although it occurs at a critical time, 
is for practical purposes small enough to be ignored. The 
suction ducts from the two Nenes are interconnected by 
a balance pipe, and the system includes a plenum or set- 
tling chamber in the wing beneath the slots on each side. 
Ultimately the removal of the boundary layer from the 
entire wing may be attempted, using gas turbine power 


‘plants drawing their wholé air supply from this source to 
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ious, pressurized cockpit, with functionally grouped instruments, confronts the pilot of the Nene-powered A.W.52. In this special a 
3 ier t there is little me indicate the unusual nature of the aircraft and its control system. Note, however, the inter-geared corrector FE 
ic and flap levers on their quadrant, the hood jettisoning and control-locking devices, and the nose-wheel steering wheel. 


On the Wing 





provide the suction. However, not only would this neces- 
sarily increase the breathing problems already experienced 
with gas turbines, but the design of the air ducting within 
the wing would be a most formidable problem. 


Actuating Mechanism Re-design 


The thermal de-icing system, sealed and pressure 
balanced control surfaces, and other advanced features of 
the A.W.52, have already been ‘described in previous 
articles. However, as a result of difficulties encountered in 
the operation and synchronization of the correctors, there 
has been a substantial re-design of actuating mechanism. 
On an aircraft so sensitive to trim and depending upon its 
controllers for both elevator and aileron effect, it is im- 
perative that synchronization or differential movement be 
exact, and that provision be made for a possibility of failure 
in the power services. The correctors are each operated 
by three screw jacks with chain interconnection, and each 


trio is operated by a single hydraulic ram. So far this 
system has proved satisfactory, but from weight considera- 
tions alone it would be unsuitable for a larger all-wing civil 
or military transport. 

The second A.W.52 will be more truly an all-wing air- 
craft because the slight bulge required for the Nene nacelles 
can be reduced by several inches and still accommodate 
the Derwent nacelles. At a much earlier stage the use 
of axial-flow power units, which could-have been accommo- 
dated within the wing depth, was considered, but at that 
time it seemed improbable that such units could be made 
available when they would be required. The performance 
of the Derwent-engined machine will be considerably less 
than that of the first Nene-engined version, and it is not 
expected that the reduction in under-wing nacelle bulges 
will produce any appreciable aerodynamic effect. 

From the foregoing it will be seen that in the A.W.52 we 
have an instrument of research which promises access to 
wide fields of development hitherto denied to British 
designers. 


A full description with cutaway drawing of A.W.52 
appeared in “‘Flight’’ of December 19th, 1946. 
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‘‘AN EXTRAVAGANT AND WHEELING STRANGER ——”’: No words could be better suited 
to this ethereal portrait of our new tailless aircraft than these from Shakespeare’s OTHELLO. 
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AIRCRAFT PNEUMATICS 


Some Current Applications 


URING the recent war, advances were made in the appli- 
D cations of compressed air to aircraft auxiliary power 
circuits. Originally used for powering wheel brakes and 
guns, compressed air operation was later extended to various 
engine controls. These extensions in the use of pneumatic 
components were largely rendered possible by the development 
and large-scale production of a suitable compressor of high per- 
formance and low weight. Satisfactory performance of pneu- 
matic systems in Service aircraft led to their installation in 
almost all British aircraft built during the war, and the possi- 
bilities of extending the use of pneumatics still further were 
recognized by aircraft designers who had an eye to the future 
on medium-sized civil aircraft and trainers. 
By the end of the war, more than one designer had adopted 
pneumatics for his main ancillary power supply to operate, in 
addition to wheel brakes, the flap and 


by the operating companies both at home and _ overseas. 

When designing an aircraft pneumatic system, the basic 
aim should be simplicity, since this means, in most cases, the 
least weight, lowest cost and reduced maintenance. There are 
cases where secondary considerations due to undercarriage or 
flap characteristics necessitate additional equipment for satis- 
factory operations. In Fig. 1 is shown a pneumatic circuit 
based on a twin-engined installation. Fig. 2 shows an alterna- 
tive approach, while Figs. 3 and 4 show yet other possible 
solutions. The merits of each circuit will now be discussed. 

Tracing the circuit shown in Fig. 1, it will be seen that 
each compressor delivers air, not only to the two main air 
bottles, but charges the emergency air bottle when necessary. 
This storage system enables either compressor to charge all 
three bottles, if.required, without loss of air through the other 
generating units, since there is a non- 
return valve incorporated in the regu- 





undercarriage rams and local extensions By 
such as engine priming. In each case a 
saving in weight was found by compari- 


son with other power forms. Depend- A4.F.R.Ae.S., Grad. I.P.E 


ing on designers’ choice, these systems 

worked on pressures of either 450 or 

600 p.s.i. In most cases these generating system pressures were 
reduced to a lower figure for ram operation to take advantage 
of the expansion factor in compressed air, so that any normal 
drop in bottle pressure is not reflected in the ram. 

Because Service Embodiment Loan Equipment was later 
based on a compressor pressure of 450 p.s.i. some trainer pneu- 
matic systems were designed around this equipment, and a 
reasonable weight-saving by comparison with other power sup- 
plies was found. This advantage, coupled with those of a re- 
duction in the number of power services,.a greatly reduced fire 
risk and a clean operating medium, has led to the adoption of 
compressed air at higher pressure in more recently developed 
training aircraft. 


In civil aircraft the same trend appears, in that with develop-. 


ments in compressor design it has proved economical in some 
cases to increase the working pressure, since a system weight 
reduction is achieved. The final choice of pressure, there- 
fore, rests largely with the designer, who must decide on the 
economics of the aircraft and on the availability of servicing 
equipment on the routes on which their products will fly. 
Present trends show, however, that for some time to come 
the economical generating pressure for most aireraft would 
appear to be 1,000 p.s.i. and this pressure is being accepted 
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lator next in line to the bottles. Fre- 


A. H. A. BASTABLE, A.M.I.Mech.E., quently it is possible for the emergency 


bottle to be of the same size as the 
- main units, due to its limited require- 

ments, so that spares are reduced. 

From these comments on the generating and storage sys- 
tems it would appear that a likely solution to the location of 
the components would be for them to be housed in the engine 
nacelle, since there is often space to spare aft of the firewall 
for the bottles. The three bottles are interconnected by trans- 
verse balance pipes which, on 1,000 p.s.i, systems, can be quite 
small. This positioning of bottles eliminates the prejudice of 
some designers to high-pressure air storage in the fuselage. The 
conttol valves can then be conveniently located on some small 

nel, 

At this point it may be observed that while as short a 
length and large a, bore of pipe as practicable is desirable on the 
generating side, considerable weight-saving in piping can be 
obtained by the use on the control and actuating circuit of 
small-bore tubing. This applies particularly to 1,000 p.s.i. 
circuits, where that pressure is fed to the ram. With the 
reduction in pipe size the unions are correspondingly reduced 
in size and weight. 

Criticism has been levelled at the use of high-pressure air lines 
in the cockpit on the grounds that if these fractured the line 
would whip, seriously damaging the airframe, while the noise of 
escaping air would alarm the passengers. Tests have shown 
conclusively that this criticism is quite unfounded, and that 
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Fig. 1. For the circuit 
shown (generating pres- 
sure 600 p.s.i., actuating 
pressure 450 p.s.i.), the 
F.R.= FLOW RESTRICTOR | weight of the compon- 
S.V. = SHUTTLE VALVE ents, excluding rams and 
NRV= NON-RETURN vave | Piping, is 44.8 Ib. If 
1,000 p.s.i. generating 
and ram pressures were 
used the comparative 
circuit weight would be 
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SPARKING 
PLUGS 


K.L.G. type RCI9/I-R, 
ceramic screened tube lining. 


K.L.G. Plugs are also approved for ier 
Cirrus Minor and Major, De Havilland Gipsy ‘series I and II 


and Gipsy 30, 50 and 70 series, Bristol Mercury and Pegasus and Armstrong 











Siddeley Cheetah. Delivery from stock or at short notice. 
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TME AVIATION DIVISION OF wip S. SMITH & SONS (ENGLAND) LIMITED 











24 


Advertisements. ” FLIGHT JANUARY I5TH, 1948 











The A.W.52 — another modern aircraft 
which is fitted with F.R.L. Valves 


CONSULT US WITH YOUR 
PRESSURE FUELLING PROBLEMS 


FLIGHT REFUELLING LTD. LITTLEHAMPTON, SUSSEX 
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Aircraft Pneumatics ..... 





with the size of pipe normally in use, the fracture of a reason- 
ably clipped pipe is a harmless local event. The pipe wall 
thickness of commercially available tubing, coupled with the 
thickness associated with practicable handling, gives a most 
reassuring safety factor. 

While in theory the moisture content in the compressed air, 
small as it is after the oil and water trap, should indicate 
a copper-base pipe, because of corrosion on the untreated inter- 
nal walls of light-alloy pipes, so far practice has shown that 
light-alloy pipes have a satisfactory life. —Too much care cannot 
be expended on the piping and pipe joints of a pneumatic sys- 
tem, since the system’s satisfactory performance can depend 
on the air-tightness of each joint. 

The function of the pressure-maintaining valve is to isolate 
the actuating system if the pressure drops below brake pres- 
sure usually 220 p.s.i.—so that the air in the main air bottles 
is available for brakes. In this case operation of the flaps 
and undercarriage is effected by using the emergency air, which 
is taken to the rams by a separate pipe line. At the ram the 
emergency line is connected to a shuttle valve which, on opera- 
tion by the emergency air supply, isolates the ram fram the 
normal circuit. Thus the emergency circuit is quite separate 
from the normal air lines and does not rely on the safe work- 
ing of any valves and pipe line which are in that circuit. The 


weight of the emergency 
air line is considered worth : sik 
4 Zo 
RESERVOIRS 














while in view of the addi- 
tional safety which is 
given. 

From Fig. 2 it will be 
seen that the emergency 
air is introduced to the 
normal system by a single 


REDUCING VALVE 


VALVE 





Fig. 2. This diagram shows an 
alternative arrangement of the 
emergency air supply. This, 
though lighter than the circuit 
shown in Fig. I, is not so safe 
since it has no separate emergency 


pipe line. 


shuttle valve. The saving in piping will be appreciated, but 
this assumes that all joints will remain leak-proof and that all 
items of equipment will be in perfect condition. While this 
supposition should be correct, it does not allow for any 
damage to the pipe line or to any item of equipment; it is sug- 
gested, therefore, that this arrangement to some extent nega- 
tives the installation of the emergency system. The use of a 
special bottle, charged at higher-than-system pressure, leads to 
difficulties in charging and the adoption of non-standard re- 
ducing valves. This applies equally to a small high-pressure 
CO, bottle which, at very low temperatures, suffers from a 
pressure reduction. 


SHUTTLE 
VAIVE 


TO 
SERVICES 


Weight Saved by High Pressure 


By using a 1,000 p.s.i. pressure for the generating system, 
- and for the major load operation, the system can be by the use 
of a reducing valve only on the side of the ram where low- 
pressure air is used, as shown in Figs. 3 and 4. It will be 
. appreciated that in this scheme the ram-pressure will faH, de- 
.- pending on the storage bottle capacity, but it can be arranged 
that the temporary minimum pressure on which the ram will 
work will be approximately 800 p.s.i. This means a great 
difference in the size of the ram, and the ram weight saving 
can be substantial. For instance, a flap ram having a com- 
bined stroke of 6.5in weighs 1.56 lb; the equivalent weight of 
a 350 p.s.i. ram is approximately 4.5 Ib for a load of 1,100 lb. 

In a recent layout prepared for a designer it was possible to 
offer the alternatives of a 600 p.s.i. and a 1,000 p.s.i. system, 
and for this twin-engined layout it was found that a saving of 
approximately 10 lb was made by using the 1,000 p.s.i. system, 
the system weights for components only being 38 Ib and 48 Ib 
- respectively, each exclusive of brake control valves.. These 
weights included the estimates for the rams. 

Proposals put forward to another designer showed a saving 
compared with his estimate of the equivalent hydraulic circuit; 
the suggested pneumatic system weighed 38 lb, the weight 
given for the proposed hydraulic circuit was 72 lb. In another 
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case the comparison with electrical actuation of flaps and tri- 
cycle undercarriage showed that pneumatics would weigh 


approximately 75 Ib, electrics 240 lb. In this case, to indi- 
vidual weights of motors and control gear was added the weights 
of torque tubes, bearings, bevel gears and steel screw jacks; 
the local stiffening of the airframe for these components was 
not assessable. 

Due to geometrical design or aerodynamic loading, it ‘is fre- 
quently possible to arrange that the effort exerted by one side 
of the ram can be achieved by using air at a lower pressure 
whereby a saving in air consumption is effected. Fig. 4 shows 
how this can be arranged with existing standard components. 
Due to the reducing valve being in effect a non-feturn valve, 
a by-pass has to be introduced which includes a non-return 
valve set to pass air in the opposite direction only. This 
added complication unfortunately introduces yet more com- 
ponents and pipe joints. To simplify this layout, and to stan- 
dardize a basic unit, the Hymatic Engineering Company, 
Limited, recently introduced a new multi-purpose valve. 


New Multi-purpose Valve 


This new valve is designed to give a free return flow when 
the selector side pressure is reduced to atmospheric, so that 
the non-return valve shown in Fig. 3 is unnecessary. In addi- 
tion, if this property is not required, the return flow is can- 
celled by an alteration to the delivery union. Again, if it is a 
circuit where a pressure-maintaining valve is followed by a re- 
ducing valve, as in Fig. 1, then 
by an alteration to the inlet union, 
the two valves may be combined 
in one with an increase in weight 
a of only approximately 0.12 lb on 

EXHAUST that of the reducing valve, giv- 
ing a nett weight reduc- 
tion of 0.32 lb. To this 
simplification must be 
added the weight and 
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N.R.V. 


Fig. 3. Frequently it is 

possible to use a reduced 

pressure to operate one a. 

‘side of the ram, so em- SELECTOR —> 

ploying the expansive pro- 
perty of air. 





PRESSURE 
: REDUCING 
cost of pipe and pipe VALVE 
joints to appreciate fully 
the importance of this 
new valve. 
So far, attention has t RAM 
been directed to the more 
commonly ‘operated Fig. 4. By improved reducing- 


units, but compressed air 
has been applied success- 
fully to other services. 
Air-operated fuel jettison 
valves have been de- 
veloped, using a single- 
acting or spring-return ram. In this application the valve is 
held closed by the spring acting internally on one side of the 
piston: To operate, air is applied to the opposite side of the 
piston. Spring-loaded rams are also used for various engine 
controls such as hot and cold air intake, air filter and idle 
cut-off. A typical ram for this is shown-in Fig. 6 which, with 
a bore of 1.4in diameter and a stroke of 2in working on 450 
p.s.i. has an air-operated thrust of 500 lb, while the spring- 
return gives an initial load of 30 lb rising to 84 lb on compres- 
sion, the ram weight being 0.94 Ib. 

Considerable thought has been given to the development ot 
pneumatic rams since, unlike hydraulic’ rams, the operating 
medium does not’ provide its own’ lubrication of the piston. 
Therefore, in developing rams which would operate satisfac- 
torily through the complete temperature range, much research 
had to be done both in the composition of the rubber used for 
the sealing glands and in the form of grease applied to the 
ram during assembly, which must last the life of the ram. 
It will be appreciated that with compressed air the sealing 
difficulties are much greater than with hydraulics, since air 
will, at equivalent pressures, escape where hydraulic fluid 
apparently will not. Therefore, the rubber used must be 
capable of retaining its flexibility in sealing throughout the 


valve design it is now possible to 

delete the non-return valve shown 

in Fig. 3, and so simplify and 
lighten the circuit. 
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temperature range, particularly at the 
low temperatures, and ‘in conjunction 
with this the lubricant must retain its 
properties. 

A further consideration in the develop- 
ment of pneumatic rams is the design for 
efficient production. In this, the require- 
ment for super-finish bores is of. par- 
ticular importance and the necessity .to 
maintain: this standard in production 
is a factor in the detail design of the ram. Due to the general 
unsuitability of steel for ram cylinders, unless specially treated, 
it has been found possible to make light-alloy cylinders of 
considerable life and low weight which do not suffer from 
corrosion that would otherwise occur due to the moisture 
content in the compressed air. This does not mean, however, 
that steel will not have to be reconsidered when much higher 
pressures are reached in aircraft pneumatics for economical 
design, both for weight and manufacture. 

Pneumatically operated engine-priming equipment has been 
developed and has proved rapid and positive in action. The 
equipment consists of a contre! button in the cockpit con- 





Fig. 5. This shows comparative rams of almost equivalent stroke for 350 p.s.i. and 
1,000 p.s.i. operating loads, the higher pressure ram being, of course, the smaller diameter. 


nected by a single pipe line to a pump on the engine. In the 
design the two units, which are functionally inter-dependent, 
are so arranged that, once the push button is pressed, the 
priming cycle is completed automatically. The operator can- 
not misunderstand or hurry the cycle, and for engines of 
approximately 275 h.p. the number of priming cycles is 
approximately four. 500 h.p. is the maximum for which the 
pump was «suitable. The combined weight of the two units 
is I Ib. 

So far as the writer is aware, pneumatically operated wind- 
screen wipers absorb more. air than the compressors can supply 
continually, but further development of this component is 
under way in more than one quarter. 


Sealing Aircraft Doors 


For the sealing of pressure-cabin aircraft doors, low-pressure 
air at about 5-15 p:8.i. is introduced to a sealing bay located 
in the door-frame thickness ‘which, when the door is closed, 
inflates to provide an airtight seal. The amount of air used 
per cycle is extremely small. 

This door-sealing application actually is a first step towards 
the most interesting problem of reducing the drag of very high 
speed aircraft, where it would seem logical to seal all openings 
in the skin and cowls through which air might be sucked or 
forced by the aircraft’s passage through the air. The air 
movement indicates in effect a loss of power which will amount 
possibly to serious proportions at the increasingly higher speeds 
being attained and forecast. The amount of air used for quite 
a large aircraft would be small, the control gear amounting to 
one reducing valve and the number of selector valves depending 
on the convenience of the operator. 

From this it will. be seen that pneumatics can offer, on the 
aircraft for which they are suitable, important weight-saving 
as an auxiliary power supply. The unsuitability of pneu- 
matics for the larger aircraft has been limited by the output 
of the compressor and the storage capacity needed by. the 
relatively low pressure available. 

These hmitations have been reflected in the ram size which, 
by their dimensions, have determined the size of the under- 
carriage to which they can be applied. Thus to open up a 
larger field for aircraft pneumatics, it has been necessary to 
increase the compressor output at the highest practicable pres- 
sure. This advance was made possible by taking advantage 
of the development of gas-turbine engines. With these engines 
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Fig. 6. A typical single-acting spring-return ram. 


it is possible to bleed from the turbine compressor volute a 
relatively small amount of air, at ground level with pressure 
up to 50 p.s.i., and feed this to the modified pneumatic circuit 
compressor. In this way a much larger volume of high- 
pressure air is made available for the pneumatic system, the 
increased volume of 1,000 p.s.i. air being up to approxfmately 
six times that supplied by a normally aspirated engine. 

With this increased volume of air and by a suitable selec- 
tion of air storage capacity, it is pessible to operate the under- 
carriage and services of much larger aircraft while still provid- 
ing a #ompetitive weight in comparison with hydraulics or 
electrics. So far an approximation of the limiting aircraft 
gross weight has not been assessed, but 
as a matter of interest it was estimated 
that for a 1oo-ton flying boat with flaps 
and retracting floats, from the informa- 
tion available, four supercharged com- 
pressors, supplying sixteen 1,000 cu in 
bottles, would have been adequate. 

For high-altitude military aircraft-this 
compressor opens up an increased num- 
ber of applications for pneumatics 
because of its exceptional performance at 
and about 40,000ft. Supplying air at 
1,000 p.s.i. at the altitudes in a greater 
volume than a normally aspirated com- 
pressor at sea level, it is possible to intro- 
duce pneumatics to operate bomb-doors, 
colour screens and other high-altitude 
services. 

It is felt, therefore, that a very useful field exists for aircyzaft 
pneumatics in their present state of development, and due to 
the introduction of the supercharged compressor, a further 
expansion, as yet little exploited, is presented. The increase 
in the range of gas turbines to relatively small sizes has a 
further effect on the applications of this new compressor. With 
regard to compressors developing higher pressures directly com- 
parable with modern hydraulics, it is felt that some years may 
pass before they can be offered with a full range of equipment to 
the aircraft industry. [In the meantime, improvements in 
present equipment will enhance further the range which, in so 
short a time, has made so favourable an impression on the 
aircraft industry. 


THE R.Ae.S. RECEPTIONS 


EADERS are reminded of the two receptions to be held at 
the Royal Aeronautical Society on January 17th and 24th. 
The president, Dr. H. Roxbee Cox, and Mrs. Roxbee Cox will 
receive the guests, and many of the most interesting items from 
among the Society’s rare books and prints, including some from 
the Hodgson-Cuthbert Collecticn, will be on view. Tea will 
be provided for members and their friends (each member may 
bring up to three friends), The reception begins at 3 p.m. and 
tickets are 4s each. 

The collection was begun by Mr. John Cuthbert in 1820, 
acquired by Mr. J. E. Hodgson, honorary librarian of the 
Society, in r917,-and now bought and presented to the Society 
by Sir Frederick Handley Page Z 


G. H. CHALLENGER 


geal of our older readers in the British aircraft industry 
will remember Mr. George H. Challenger, who died re- 
cently at the age of 66. He began his aeronautical career with 
the Bristol Aeroplane Co. when it was founded by Sir George 
White under the title the British and Colonial Aeroplane Co., 
Ltd. He transferred to Vickers in about 1913, when the avia- 
tion department was under Major Wood, and was there con- 
temporary with such pioneers as Mr. A. R. Low and Mr. 
Howard-Flanders. He resigned from Vickers in 1918, having 
taken part in designing the many different aircraft types pro- 
duced during the first world war. George Henry Challenger 
was an upright man who brought his religious convictions into 
everyday life, 











PRESS BUTTON SELeEc Tors 


These midget selectors enable 4,000 Ib. sq. in. hydraulic 
systems to be controlled by extremely light finger effort. The 
two button three way unit weighs 0.35 Ib.; the three button 


unit, with fully interlocked buttons, is suitable for flap systems 


and weigns 0.45 lb. Both units use Ygth or Heth inch piping. 
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Viking airliners are now in regular service with 
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BRITISH EUROPEAN AIRWAYS 


are users of 


=—=Halls 


AIRCRAFT FINISHES 


APPROVED BY A.I.D. AND A.R.B. 


Made by 


JOHN HALL & SONS 


(BRISTOL & LONDON) LtTD., BRISTOL 








Hengrove, Bristol & 1-5 St. Pancras Way, London, N.W.1 











Sir 


7 Sprig 
*- Direc 


Sidde 
ceive 
in tl 


ORI 


puty 
(Air 
men 


Jo 
trati 
Gove 


Act 
Ldrs. 














JANUARY I5TH, 1948 


FLIGHT 





kK Search and Rescue 
Extended Duties of New S.R. Organization 


e OTICE to Airmen No. 270 of the year 1947 laid down 
N that Area Controls serving Flight Information Regions 
should be responsible for alerting Search and Rescue 
services for aircraft known to be in distress. 
Rescue Organization of the Royal Air Force is the branch 
which, since its forma- 
tion in 1941 until the end of the war, saved about 11,000 air- 
Now. its responsibilities 
are extended to embrace civil, as well as military, aircraft. 

.. The present organization was planned by the Air Ministry 
“and the Admiralty, and relies primarily on R-A.F. and Naval 
facilities, though valuable assistance is available from other 
The areas covered by the new agreement extend 
‘throughout the United Kingdom and in those territories over- 
seas in which the Royal Air Force has facilities. 
maintained within the organization with the Admiralty, the 
~ National Lifeboat Institution and other bodies concerned in 
In a wider field contact is maintained with 
I.C.A.O.,. which will in future receive from the Air Ministry 
for publication such information on search and rescue as is 
When an aircraft is reported missing, or crashes 
in an area administered from the United Kingdom, all avail- 
able data which might assist the Search and Rescue Organiza- 
tion will be passed by the Air Traffic Control Centre to the 
appropriate Rescue Co-ordination Centre of the R.A.F. 
an aircraft is missing an air search over the route it was 
with due allowance for deviations 
which might have been caused by weather or other factors. 
Broadcasts to shipping will ensure watch on the sea lanes and 
the assistance of the B.B.C. and the Press is being sought in 
asking the public to report facts which might assist in the 
In cases where an aircraft is found to have 
crashed at sea, aircraft carrying airborne lifeboats will be sent 
to its aid, together with launches, lifeboats: or shipping. 


formerly known as Air-Sea Rescue, 


men, sailors, seldiers and civilians. 


sources. 


sea or land rescue. 


-not secret. 


following is to be made, 


land search. 


available, 
appropriate. 
The Search and 


Liaison is 


dotes, Mr. 


When 


For 


From January to September, 
Organization went into action 25 times to assist aircraft, and 
four times to aid shipping. 
These figures do not by any means represent the number of 
calls made on the organization, the average number of which is 
12amonth. A high proportion of these are found after checking 
to have been caused by pilots failing to report a safe landing. 


land crashes search parties and mountain rescue units will be 
and helicopters will be used where conditions are 


1947, the Search and Rescue 


Ninety-one people were saved. 





‘‘ATRCRAFT PHOTOGRAPHY ”’ 


ESCRIBING himself as the ‘‘ oldest inhabitant,’’ Mr. John 

Yoxall, Art Editor of Flight and doyen of air-to-air photo- 
graphers, gave an extremely interesting, as well as an amusing 
lecture, which was illustrated by lantern slides, to the Derby 
branch of the Royal Aeronautical Society, 
Welfare Hall, Derby, on Monday, January 5th. 

In his own inimitable way and with many amusing anec- 
Yoxall described how 
photography had developed since the earliest days of flying. 
The showing of each slide was accompanied by some interesting 
reminiscence of flying in its more primitive days. 
of the unassisted ascent of the 120ft mooring mast (rate of 
climb was not disclosed) in order to enter the R.36 airship 
being very amusing, particularly the story of the passengers 
on board ship being warned not to gather in groups of more 
than three or they might go through. 

Altogether it was a very pleasant lecture and it can genuinely 
be said that a good time was had by all. 
of Rolls-Royce, introduced the speaker, and S/L. Jim Hey- 
worth, a Rolls-Royce test pilot, proposed a vote of thanks. 


in the Rolls-Royce 


the technique of aircraft 


The account 


Col. L. F. R. Fell, 


A.I.F. 


New Year Honours 


(Concluded from page 45.) 
M.B.E. (Civil) 


Harry Lager, M.M., Senior Staff Officer, 
Air Ministry ; 
Honorary 


Frank Dixon Marshall, 
Secretary, Yorkshire Air 
Training Corps As- 
sociation ; Alderman 
Douglas Archibald 
Alfred Merry, Chair- 
man, Finchley Local 
Committee of Nos. 
393 and 1825 Squad- 
rons, Air .Training 
Corps; George Fred- 
erick. Tyler, F.C.I.1., 
Chairman, Ilford 
Wing Committee, 
Air Training .Corps. 





NEW ZEALAND LIST 
ORDER OF THE 
BRITISH EMPIRE 
C.B.E. (Military) 


Sir Frank Spencer 
~ Spriggs, Managing 
Director, Hawker . 
Siddeley, who re- 


ceived hispromotion ~° Group Capt. C. E. 
in the Order to Kay, R.N.Z.A‘F. 
K.B.E. 


INDIA OFFICE LIST 
ORDER OF THE BRITISH EMPIRE 
O.B.E. (Civil) 

’ John Parkyn Jeficock, M.I.E.E., De- 
puty Director-General, Civili Aviation 
(Airways and Administration), Govern- 
ment of India. 

M.B.E. 

John Hamilton, Director of Adminis- 
tration, Civil Aviation Department, 
Government of India. 

ROYAL AIR FORCE AWARDS 
BAR TO AIR FORCE CROSS 

Act. Wing Cdr. R. C. E. Scott; 

Ldrs. M. C. Adderley, M. D. Lyne. 


Sqn. 


AIR FORCE CROSS 
Wing Cdrs. A. FE. Dale, R. I. 
Act. Wing Cdr. J. R. Baldwin; 
I. R. Campbell, J. 
E. F. Thornicroft; Act. Sqn. Ldrs. F. J. 
—— A. D. G. Stephenson; Fit. Lts. 
J. M. Bevan, R. T. Bowring, W. Foster, 
Ww ‘Gallagher, W. F. Hoffmann, C. 
Homes, C. F: Kirkwood-Hackett, A. Lloyd, 
J. E. Major, T. H. Meyer, J. H. Pinckard, 
F. N. Ramsey, J. E. L. Rivalant, D. A. 
Shaw, N. C. Thorne, R.. V. Y. Walmsley; 
Lts: S.” GG. Osr. BE.  -M: Welch,’ RN.; 
Act. Fit. Lt. S..J. Hubbard; F/O. G. -H. 
Carter, G. Jukes, W> J. O. Morrison, P. 
Rowland, Act. W/O. D. S. Campbell. 


AIR FORCE MEDAL 
Navigator II G. J. H. Mewis; 
II J. B. Elder. : 


BAR TO ROYAL RED CROSS - 
(First Ctass) 


Jones; 


Engineer 


Matron Cathpsine Walker, R.R.C., 
P.M.R.A.F.N:S , 
ROYAL RED: CROSS 
(Second : Class) 
Acting Matron Millicent Clare Ratten- 


P.M.R.A.F.NS. 


King’s Commendation for Valuable Service 
in the Air 


berry, 


Sqn. Lar. R. R. Jeffery; Fit. Lts. E. L. 
Drake, D.F.C.; H. T. Lerry; H. W. Taylor, 
DG. F /Os. D. E.. Edney, A. G. Hen- 


derson, 1. BE Sneddon; Pilots II W. H. At 
kins, N. W. Davey; Navigator H. C. Mc- 
Clelland; ge eT II D. A. Birchall; Engi- 
neers II A. S. Shoebottom, A. S. Simpson. 


ROYAL AUSTRALIAN AIR FORCE AWARDS 


AIR FORCE CROSS 


Sqn. Ldr. C. W. Stark; Fit. Lts. J.’ G. 
Cornish, D. R. Hebbard, A. J. Somerville, 
A. Starkey, G. Tuck 


Sqn. Ldr. 
S.. Higgins, E. James, 


King’s Commendations = Valuable Service 
in the A 

D. Marshall: Fit. Lts. J. P 
Green, FE. W. Guy. 
King’s Commendation for Brave Conduct 
Fit. Lt. F. W. Gregory. 


Wing Cdr. G 
Graney, J. C. 








BRITISH EMPIRE MEDAL 
(Military) 

Ait Artificer Third Class K. J. Russell. 
Air Artificer Third Class H. J. P. Barty. 

F/Sgts: J. Adam, J. K. Archer, H. W. 
Cooper, M. Crawford, R. M. Daniel, R. 
Fleming, S. B. Greet, J. Hartley, C. A. F. 
Kettle, S..Leonard, H. Norster, J. C. Payne, 
J. W. Smallfield, A. T;>. Summers, R. 
Travers, G E. Trott, J. Turvey; Sgts. R. C: 
Callow, L. L..Cobbin, B. L. Cosh, V. G. 
Frost, S. C. Nurse, J. C. Percival; Act. 
Sgt. T..Stockbridge; Cpl. T. E. J. Harrison; 
Act. Cpl.. M Hunt; Sgt. M. - Blaney, 
W.A.A F.: Sgt M. E. Campbell, W.A-A.F.; 
Set. N. ‘Smith, W.A.A.F.; Cpl. G. -M. 
Hindes, W.A.A AF, ; 

(Civil) 

P. Lancaster, Clerk of Works, R.A.F. 
Base, Singapore; S. C. Peach, Chargehand 
Telephone Operator, R.A.F. Station, Cran- 
well; A. Rickards, Senior Examiner, Aero- 
nautical Inspection Directorate, Ministry of 
Supply; W. R. E. Satchell, Instructor of 
Engineers, British Overseas, Airways Cor- 
poration; H. Saunders, Instructor, Grade 1, 
No. 1 School of Technical Training, R.A.F., 
Halton, Aylesbury; R. Walker, Foreman, 
Royal Aircraft Establishment, Farnborough; 
J. A. Wallace, M.M., Warrant Officer, No. 
367 (City of Sheffield) Squadron, Air Training 
Corps. B. I. Lynch, Ground Fitter, Ne 
Baker Aircraft Co., Ltd., Middlesex. H. 
Sharp, Shop Foreman, No. 4 Sodieanice 
Unit, R.A.F., Ruislip. 

King’s Commendation for Valuable Service 
in the Air 

Capt. C. E. Madge, Senior Captain, 
British Overseas Airways Corporation. 
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ORRESPONDENCE 


Lhe Editoy does not hold himself responsible for the views expressed by correspondents. The names and addresses of the writers, 
not necessarily for publication, must in all cases accompany letters. 


THE COST OF FLYING 
A Private Owner Reveals His Expenses 
NOTICE that there has been considerable speculation during 
I recent months as to the lowest possible cost of owning and 
maintaining a light aircraft for private use. cee 
Having been the owner of a Piper Cub J3C for just over 
12 months, may I venture to add another stone to the pile by 
submitting a few figures for comparison, being a brief summary 
of my aviation expenses for the past year. 


Loss of income due to original _ 
capital outlay of £650 (calcu- £ s d 








lated at a yield of 23%) 16 50 
Less income tax @ 9s .. Jee 
— — £60 
£8 18 9 8 18 9 
Insurance (7% of total value of a/c.) 2 A EO 
Hangarage (local airport) @ 2s 6d day .. 26 50 
Ditto (other airports) .. es ax PF 9 60 
Landing fees : “e se ‘ 4 80 
Landing card (State controlled) ais a 5 00 
Customs carnet os Be 3 fe 5 O00 
73 octane petrol (521 gallons) Sis of nS ET 
80 octane petrol (124 litres) : : 5 110 
(picked up on carnet) 
Servicing aircraft (including 3 50-hr inspec- 
tions ne ate — si a5 OV E7L6 
Work done on aircraft prior to renewal of 
ee iS ee - a 3 <a 3g 7-849 
Subscription to local aero club 7S a 4 50 
Ditto to R.Ae.C. o oe ae “s 20250 
Miscellaneous (telephone calls, Customs’ 
fees, etc.) ok 2 119 
Ot > (£205 7-3 





I should mention that the aircraft is a standard Piper Cub 
J3C, having completed 15 hours flying when acquired from 
the U.S. Army, and is normally picketed-out on an ex- 
U:S.A.A.F. strip conveniently situated at the bottom of the 
garden; though this has only been done during the summer 
months, hence the substantial hangarage fee from the local 
airport, where shelter is also obtained during gale warnings, etc. 

The landing fees are somewhat higher than might be 
expected, chiefly owing to the lack of a State-controlled land- 
ing card during the first part of the year, though this has almost 
paid for itself since: 45 different airfields having been used 
(14 State-controlled, 11 club, 10 Service, 5 foreign, and 5 
private), apart from countless beaches and small fields (when 
attending shooting parties, bathing and, on one occasion, a 
cocktail party !). 

The total number of hours flown in this aircraft during the 
year was 169, at which figure the net cost of operation works 
out at {1 6s 3d per hour; though the purchase of a larger 
aircraft during September considerably reduced the flying done 
in the Cub during the last three months, which would other- 
wise have completed a further 4o or 50 hours. 

I might add that these expenses are borne entirely out of 
my own pocket and not ‘‘clawed back’’ from E.P.T. on a 
company balance sheet. G,.«REID-WALKER 


WOMEN PILOTS 
Safe Flying Only Taught by Experience 

AM glad to read the challenge of Messrs d’Erlanger, Wills, 

and Bathurst (light, January 1st), but am a little sur- 
prised to hear that they are not concerned to argue the respec- 
tive merits of men and women pilots, in view of the four- 
paragraph letter demonstrating to the contrary. Nevertheless, 
like the remainder of the dissentients, they stray some way 
from the original point in L. Heather’s letter, namely, that 
women’s work in A.T.A. could have been done more efficiently 
by ex-R.A.F. personnel. With this I agreed, and agree, on 
the assumption of the statement implying that, had their 
work been originally organized from ex-R.A.F. personnel, it 
would have been done more efficiently. I think that is correct? 


However, I enlarged on it a little more by writing from per- 


sonal experience, not only in A.T.A. but also in the R.A.F., 
in the late war, and am consequently in a sound position to 
judge. 

a the course of the correspondence a great deal of 
acrimony has crept in, totally opposed to the yet gd issue 
and distorting the meaning of the very normal word “ ineffi- 
ciency’’ into a meaning entirely in the imagination of the 
writers, with no justification at all. Added to this, a supposed 
complete answer comes from three gentlemen who base their 
argument (?) on statistics alone which, as all the world knows, 
can be made to prove anything, and I hasten to contradict 
their claim that flying details reported to them were ail 
accurate. 

Specialized training, sadly enough, does not teach experience, 
and it is only experience that teaches safe flying; staying on 
the ground on some bad-weather days can have been due to 
lack of experience, only another way of saying ‘‘lack of effi- 
ciency,’’ and this was the whole point of my agreement with 
L. Heather’s letter. 

Incidentally, it is an indisputable fact that A.T.A. work 
was a paradise compared with R.A.F. life-in-general, and any 
work of that paradisical nature should be the prerogative of 
the men who have once chosen to serve their country 
operationally. F. S. SYMONDSON. 

Main Point Missed 
LL your correspondents who have replied to my letter 
published in Fiight of November 6th, 1947, appear to have 
missed the main point, viz., why create a W.A.A.F. Reserve 
for flying duties, etc., when there are plenty of men available? 

It is just 44 years since the first power-driven aircraft flew. 
So far as invention is concerned women have not contributed 
one atom. Therefore men should be given first chance in 
aviation, whether military or civil. L. HEATHER. 

[This Correspondence must now cease.—Ed.} 


AIR TRAVEL 
The Importance of Good Food 
ENTIRELY agree with the views expressed by Mr. W. van 
Leer in Flight of January 1st. Asa matter of interest, a 
very good friend of mine (he served as a pilot in the R.A.F. 
during the war) now travels four to six times a year between 
the U.S. and the Continent. He tried B.O.A.C., the American 
Lines and Air France. He now concentrates on Air France, 
saying ‘‘ Constellation for Constellation, I prefer the ones with 
the best food! ’’ 5 








FORTHCOMING EVENTS 


Jan. 15th.—-Royal Aeronautical Society : Joint lecture with the Institut- 
of Fuel. ‘‘ Gas Turbine Accessory Systems.”’ O. N. Lawrence, 
A.F.R.Ae.S. 

Jan. 15th.—R.Ae.S. (Gloucester and Cheltenham) : Film on Rocket Flight. 
Jan. l6th.—Institute of Navigation: ‘* Grid Navigation and its Allied 
Problems,’’ S/L. R. H. Blackmore. 3 
Jan. 17th.—Royal Aeronautical Society Reception at No. 4, Hamilton Place. 

Jan. 20th.—R.Ae.S. (Bristol). Debate. 

Jan. 20th.—R.Ae.S. (Graduates and Students) Helicopter Films. 
mentary by Captain Cyril Turner, A.F.C. 

Jan. 24th.—Royal Aeronautical Society Reception at No. 4, Hamilton Place 

Jan. 24th.—Helicopter Association of Gt. Britain: Lecturc by H. M. 
Yeatman, M.A., A.F.R.Ae.S. postponed. Instead, “ American 
Helicopter Development’’, by Maj. J. C. Siltanen, U.S.A.A.F, 

Jan. 28th.—Royal United Service institution : ** Resistance Movements in 

ar.’’ Maj. Gen. Sir Colin Gubbins, K.C.M.G., D.S.O., M.C 

Jan. 29th.—R.Ae.S. (Manchester): ‘‘ Pressurization.’’ G. Beardshall. 

Jan. 29th.—R.Ae.S. (Preston) : ‘‘ Photographic Interpretation of Bomber 
Offensive Against Germany.”’ S/Ldr. G. A. Morris, O.B.E. = + 

Jan. 29th.—Royal Aeronautical Society : ‘* Flight Testing of Helicopters.” 
W. Stewart, B.Sc. 

Teb. 3rd.—R.Ae.S. (Belfast) : ‘‘ High-Speed Flight."" Dr. Hilton. 

Feb. 4th.—R.Ae.S. (Gloucester and Cheltenham): ‘* Air Operations in the 
Battle of Britain.” 


Com- 


Feb. 4ch.—R.Ae.S. (Luton) : ‘‘ Some Problems in Civil Aviation.” N. E. 
Rowe, C.B.E., B.Sc., D.LC., F.R.Ae.S. 
Feb. 4th.—R.Ae.S. (Southampton) : ‘‘ Structure Testing."’ P. B. Walker, 


M.A., Ph.D., F.R.Ae.S. 
Feb. 6th.—Institute of Navigation : ‘‘ A New System of Compass Correc- 
tion.”” Dr. G. N. Harvey, O.B.E. 
Feb. 10th.—R.Ae.S. (Graduates and Students) : 
Problems."’ D. J. Lyons. 
Feb. 12ch.—Royal Aeronautica! Society : 
Turbine.”” A. R. Howell. 
Feb. 18th.—Royal United Service Institution : ‘‘ The Strategic Offensive 
Against Germany.’’ Air Chief Marshal Sir Norman Bottomley, 
K.C.B., C.1.E., D.S.0., A.F.C. 


“ Stability and Control 


“The Aerodynamics of the Gas 
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We are proud to be associated with SIR W. G. ARMSTRONG 
WHITWORTH AIRCRAFT LTD tn their successful production 
of the first British Jet Propelled Tailless Aireraft 


























to the Armstrong Whitworth A.W.02 


Jet Propelled Tailless Aircraft 











DOCKERS SUPPLIED THE FINISHES FOR 


FIRST British Prototype Jet Propelled Aircraft 
FIRST British Production Jets 3 


FIRST High Speed Record Breaking Jet— and now the 
FIRST Jet Propelled Tailless Aircraft 


DOCKER BROTHERS L A: Dey WG-0) BIRMINGHAM 1 6 
Makers of Paints, Lacquers and Varnishes for every purpose 
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H.J.MAYBREY ¢ C0. LID 


Specialists in Light Alloy Castings 
WORSLEY BRIDGE ROAD : LONDON :: S.E.26 
Telephone : BECKENHAM 0044 











Sand foundry :—Croydon Road, Elmers End, Kent 











HE manufacturers of the Rolls-Royce ‘‘Nene’’ and the 

Bristo! ‘‘ Theseus ’’ engines chose LION ‘‘ GRAFITOIL’ 
packing because of its resistance to high pressures and high tem- 
perature oils. You too should rely on LION packing and jointing. 
The James Walker organisation with its 60 branches and depots 
throughout the world offers you a comprehensive jointing and 
packing service. Their technicians are keen to assist you with 
your jointing and packing problems. 


Write to-day for catalogue. 


WALKER 8& Co. Ltd. 


Head Office. ‘LION’ WORKS, WOKING, Surrey, England 
Phone: Woking 2432 (6 lines) Grams : * LIONCELLE ” 
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STRAFERS : Tempest Ii fighter-bombers (Centaurus) of a B.A.F.O. Wing. 
variant of the Vampire. 


Award 
HE KING has been graciously pleased 
to approve the following award: — 
Distinguished Flying. Medal. 
Flight Sergeant S. D. Greaves, Royal Air 

Force Volunteer Réserve, No. 35 

Squadron. 

Fit. Sgt. Gréaves served as a pilot 
with Nos. 58 and 35 Squadrons from 
October,’ 1940, until July, 1941, when he 
was taken prisoner after being forced to 
abandon his aircraft near La Pallice. On 
July 24th, 194i, he was captain of an 
aircraft which formed part of a force 
detailed to attack the enemy battleship 
Scharnhorst at La Pallice. During the 
run-up to the target, very heavy anti- 
aircraft fire was encountered and Fit. 
Sgt. Greaves’s aircraft was _repeatedly 
attacked by enemy fighters. In spite of 
this the attack was successfully pressed 
home and the bomb aimer has stated 
that the ‘‘ target was very steady in the 
sight when the bombs were released.”’ 
During the approach to the target the 
rear gunner claims to have shot down 
One enemy aircraft and. to have badly 
damaged another. One direct hit which 
“has been accredited to Flt. Sgt. Greaves 
was registered on the Scharnhorst during 
the attack.. After the bombs had been 
dropped, the aircraft was subject to fur- 
ther attacks by enemy fighters and was hit 
several times. Four members of the 
crew were wounded and three of the 
engines were set on fire. Shortly after- 
wards, Flt. Sgt. Greaves gave orders to 
abandon the aircraft, which exploded. 


R.N.@R.A.F. Boxing in Denmark 


fbx following have been selected to 
represent the Royal Navy and Royal 
Air Force versus the Sparta Club of Den- 
mark, in Copenhagen to-morrow: Light 
Heavy, Leading Stoker Bird (Plymouth) ; 
Middle, Marine J. Rice (Plymouth); 
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Welter, Able Seaman J. Urquhart (Ports- 
mouth); Light, Aircraftman R. Bruzas, 
R.A.F.; Feather (1st string), Aircraft- 
man P. Lewis, R.A.F.; Feather (2nd 
string), Leading Aircraftman T. Proffit, 
R.A.F. Bantam, Sick Berth Attendant 
J. Mowbray (Nore); Fly, Corporal. L. 
Daw, R.A.F. 

Also required to box if air passage is 
available are: 
Middle, Aircraftman 
G. Hazel, R.A.F.; 
Welter, Stoker M. 
Rattray (Nore). 

Boxing will be 
under Danish 
Amateur Rules. 


R.A.F. Food 


Production 
HE Minister of 
Agriculture — 
the Rt. Hen. Tom 
Williams, M.P. — 
visited R.A.F: 
Station, Lind- 
holme, near Don- 


DEPARTURE FROM 
NORTHOLT: Mr. 
Arthur Henderson _ is 
seen leaving the Trans- 
port Command building 
at Northolt for India on 
December :0th.. With 
him, |. to r., are Air 
Marshal Sir Brian Baker 
and Group Captain |. 
Hodgson. 
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JON 


‘ Flight “ photograph 


This mark of Tempest may eventually be succeeded by a 


caster, on January 4th and saw for him- 
self the produce and live stock on a model 
farm at the station. The visit followed 
an invitation to the Minister by Mr. 
Geoffrey de Freitas, M.P., Under-Secre- 
tary of State for Air, when both attended 
the R.A.F. Horticultural Show in Lon- 
don last October. Mr. Williams was then 
told that during 1946 the R.A.F. pro- 
duced from 2,254 acres, 4,808 tons of 
vegetables of a total value of £83,883, 
as well as cereals valued at £707. Other 
units kept live stock—pigs, rabbits and 
poultry—which, in 1946, produced meat 
and eggs valued at £10,427. 


Lindholme, although not the largest 
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of the R.A.F. ‘‘farms,’’ is notable be- 
cause it is the only station ever to have 
exhibited at the Royal Show. .Two of 
its pedigree pigs entered in the last 
show, at Lincoln, both won prizes. The 
station’s piggery, built by R.A.F. per- 
sonnel, houses a herd of prize Wessex 
Saddlebacks at present valued at £800. 
The station has, during the year, sup- 
plied pigs from this herd to other R.A.F. 
stations and farmers to the value of £500. 

Forty-one acres of cultivated land on 
the station produced ‘roo tons of vege- 
tables last year, besides grain. Although 
the ‘‘farm’’ was only started in July, 
1946, it has proved such a successful 
eommercial undertaking that not only 
has it been possible to purchase adequate 
farm machinery, but to contribute sums 
amounting to several hundreds of pounds 
to the station welfare funds from the pro- 
ceeds of its sales. The farm is run by 
Mr. Eric Graville—former R.A.F.° flight 
sergeant—with the assistance of three 
permanent airmen volunteers and occa- 
sional outside assistance in times: of 
potato and crop gathering. 


W.A.A.F. Admin. Changes 


fg order to bring the W.A.A.F. still 
more into line with the Royal Air 
Force certain W.A.A.F. Officer branches 
are being renamed.. This change is only 
for convenience of administration and 
does not affect existing conditions of 
service. 

The present Administrative and 
Special Duties Branch and the Account- 
ant Branch will, like their Royal Air 
Force counterparts, be called the Secre- 
tarial Branch, and the Catering and Pro- 
vost branches will become independent. 
A new Education branch has also been 
set up for those W.A.A.F. officers who 
were employed on education duties and 
previously belonged to various branches. 
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THERE 1 WAS 


Seven New A.D.Us. 


PPORTUNITIES for part-time ser- 

vice fer men and women will soon 
be available at the following seven new 
Air Defence Units of the Royal Auxiliary 
Air Force which are about to form and 
which are scheduled to begin recruiting 
early this year: No. 3507 (County 
of Somerset), at Rudloe Manor, Box, 
Chippenham ; No. 3509 (County of Staf- 
fordshire), at Trentham Institute, Tren- 
tham, Stoke-on-Trent; No. 3602 (City of 
Glasgow), at R.A.F, Bishopbriggs, Glas- 
gow; No. 3603 (City of Edinburgh), at 





SAUCER, FLYING, Mk. IV*: Mr. Tom Williams, M.P., Minister of Agriculture, who, as 


related on this page, recently visited Lindholme, is seen inspecting a flying saucer stated 


to have been shot down at the station last year. 


On the left is W/C. G. K. Buckingham, 


D.F.C., and on the right F/L. D. J. G. Dunbar and G/C. J. C. Sisson, D.F.C., Officer Com 
manding Lindholme. 
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Group Captain E. M. Donaldson delivers a discourse on high-speed 
flying to a receptive audience at the Institute of Civil Engineers. 


R.A.F. Barnton Quarry, Edinburgh ; No. 
3608 (North Riding), at R.A.F. Thorn- 
aby-on-Tees, Yorks; No. 3611 (West 
Tancashire), at R.A.F. Fazackerley, 
Liverpool; No. 3614 (County of Glamor- 
gan), at R.A.F. Llandaff, Cardiff. 

rhere will be particular scope. for 
volunteers in plotting, radar and wire- 
less, and vacancies will be available in 
most other trades, such as clerks, cooks, 
drivers and administration. Full details 
of how to join locally will be issued as 
soon as recruiting begins. Any enquiries 
at this stage, however, should not be 
addressed to the unit concerned, but to 
Headquarters, Reserve Command, Royal 
Air Force, White Waltham, Berks. 
When the seven new A.D.Us. begin 
operation there will be a total of 16 in 
various parts of the country. 


Reunions 

Sy is proposed to hold a reunion of staff 

officers who served at No. 4 Group 
Headquarters during the time the Group 
formed part of Bomber Command. ~ Air 
Marshal Sir Roderick Carr has given his 
blessing to the project and hopes to be 
present at the reunion some time in 
March or April. Will former 4 Group 
officers please contact ex-Squadron 
Leader A. G. Edwards at 23, City Road, 
London, E.C.1. : 

* * * 

For this year’s Lyneham Reunion the 
president, G/C. Walter J. Pickard, 
O.B.E., has specially booked the Para- 
mount dance hall in Tottenham Court 
Road, London, where the reunion and 
guest night for friends of Lyneham will 
be held on February 3rd from 8 p.m. to 
rt a.m. Members are asked to invite as 
many friends as_ possible, and it is 
pointed out that two first-class dance 
bands have been engaged, and there will 
be a Cabaret. Tables may be reserved 
and tickets booked (12/6 single, 21/0 
double) from the Hon. Sec., S/L. J. W. 
Hicks, 76, Southwark Street, London, 
S.E.1. Price of tickets includes buffet 
supper, but drinks are extra. The bars 
are fully licensed. 
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PHOSPHOR 
BRONZE 
BARS 


were supplied by 
T. M. BIRKETT & SONS, LTD. 


HANLEY . STAFFS. 


’Phone : Stoke-on-Trent 2184-5-5 
’Grams: Birkett, Hanley. 


| 
I 


’ 








i 









30 Advertisements. 


wee FLIGHT 








At peace or at war, the products of 
the British Parachute Co. remain on 
active service throughout the world. 


JANUARY I5TH, 1948 























THE BRITISH PARACHUTE CO. LTD. “"Sronc‘strecr. MANCHESTER, 1 | 
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SEAMLESS ALUMINIUM 
TUBING 
(SPECIFICATION 4T9) 


as used on 


THE 
FLYING WING 


(A.W.52) 


supplied by 


A 
© company 


THE BRITANNIA TUBE CO., LTD., 
GLOVER STREET, BIRMINGHAM, 9 





The occasions on which Grayiner Fire-fighting Equipment 
isused are mercifully few - but simply by being there 
it serves its purpose in instilling confidence in passengers 
and aircrew. Only equipment which has been developed 
to a high degree of perfection and reliability could 
provide such assurance ... only equipment manufactured 
to the most stringent specification could have won such 
universal approval. 


wwotal GRAVINER 
. mil confidence 


GRAVINER MANUFACTURING CO., LTD. 
London Office : 53 Pall Mall, S.W.J. 
Tel : Whitehall 6478. 




















ee @ rFraAK 


‘ma 














JANUARY I5TH, 1948 FLIGHT Advertisements. 31 
















After 36 years of progress through 
Peace and War, we not only satisfy, 
but anticipate the ever increasing 
demands of the Industry for 
Machined Aircraft Fittings, 
Components and Assemblies. 
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. Inthe new Armstrong Whitworth 
A.W.52 Jet-propelled Tailless Aircraft, 


Steel Tubes by Accles & Pollock are a 
vital factor in providing maximum. 
strength without undue weight. 
, LTD 


A @ company OLDBURY . BIRMINGHAM 
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AGMA soaiacs 


proud to be associated 
with the success of this 
advanced type of aircraft. 


STEEL STRIP 
HABERSHON 








HOLMES MILLS ROTHERHAM . 
al) ~ SAUNDERS VALVE CO., LTD. fs 











TAILLESS A w52 


fits GLANDLESS 
FUEL & OIL COCKS 

















Glandless construction 
ensures. leak-. tight 
service even at spindle’ 
housing. Full bore = 
pipeline bore. Low 
torque at 
temperature 
extremes. 
Precision 
built. Per- 
‘formance data 
from makers. 





CWMBRAN, MONMOUTHSHIRE. 
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THE HANDLEY PAGE HALTON, civil version of the 
Halifax, and already in service with B.O.A.C., uses 
Exide exclusively. The vast majority of Britain’s leading 
aircraft manufacturers are today fitting Exide as initial 
equipment in their latest passenger and freight carrying 
aircraft. They choose Exide for severely practical reasons. 
Lighter weight with greater capacity — better perfor- 
mance with longer life. 





The following aircraft are fitted with EXIDE 
Batteries as initial equipment: . 


AIRSPEED AMBASSADOR MILES AEROVAN 
AIRSPEED CONSUL MILES GEMINI 

AVRO TUDOR I MILES MARATHON 

AVRO TUDOR II MILES MESSENGER 
BRISTOL FREIGHTER PERCIVAL PRINCE | 
BRISTOL WAYFARER PERCIVAL PROCTOR 
CUNLIFFE-OWEN CONCORDIA SHORT SANDRINGHAM ‘V’ 
HANDLEY PAGE HALTON SHORT SOLENT 

HANDLEY PAGE HERMES SHORT SEALAND 


VICKERS VIKING 















AIRCRAFT BATTERIE 
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THE CHLORIDE ELECTRICAL STORAGE COMPANY LIMITED 
| BXIDE WORKS, CLIFTON JUNCTION, NR. MANCHESTER 
























OIL TANKS 
for the 


G.A. Freighter 


An increasing number of aircraft 
designers are making use of the 
unique properties of Magnesium 
alloys for weight-saving, especi- 
ally in the larger aircraft. 


The G.A. Freighter is one of the 
latest designs to which we have 
contributed our wide experience 
in design and manulacturing 
techniques in Magnesium alloys. 


APPROVED A.I.D. & A.R.B. 


ESSEX AERO LTD. 
GRAVESEND KENT 
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as fitted with 
|  “TripleX’ Multi-ply Safety Glass 
and 
‘TripleX’ Moulded Thermo-plastic 
glazing © 
Sit “TripleX” and be safe 
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SPINNINGS WALSALL ROAD, BIRMINGHAM, 22. 
(STRATFORD-ON-AVON) 
Lt.) S449 CONSULTANTS & DISTRIBUTORS & TOOL MANUFACTURERS : 
) 7 F AIRCRAFT MATERIALS LTD. 
33 SHIPSTON ROAD : STRATFORD-ON-AVON, MIDLAND ROAD, LONDON, N.W.1. 
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The HOBSON Remoter Hydraulic System 
has been selected by the designers of the 
A.W,52 for the purpose of controlling the 
various jacks which operate the flaps and 
correctors of this novel aircraft. The intro- 
duction of this Remoter system represents 
a notable step forward in the world of aircraft 


hydraulics as, in the case of the A.W.52, © 


control of the flaps and correctors, synchro- 
nises five jacks despite wide differences in 
jack load, and co-relates the movement 
of the flap and corrector jacks. The 
system has, after exhaustive tests, shown 
itself to be satisfactory in carrying out 
these functions. HOBSON hydraulics are 
also used to control automatically the flaps 
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it provides infinitely variable preselective - of the boundary layer suction system. 


H.M.HOBSON LTD., 


Licensees in’ U.S.A. and Canada. 


WOLVERHAMPTON 


Simmonds Aerocessories Inc. 

















@ Evershed throttle control on a Bristol Centaurus 20 engine 


EVERSHED ELECTRICAL CONTROLS for engine throttles, variable 
pitch airscrews, trim tabs, flaps, etc., are being widely adopted for their @ 
simplicity and reliability. Positive in action, they avoid backlash errors 
and relieve the pilot of heavy manual loads. Write for publication FT220. 









EVERSHED & VIGNOLES LIMITED - LONDON W.4 


Telephone: Chiswick 1370 - Telegrams: Megger, Chisk, London 
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ELECTRICAL EQUIPMENT ™| 


FOR AIRCRAF T 


One of the Company's outstanding 


contributions to the war effort 
has been the production 
of many kinds of 


Aero-engine and Aircraft Components 


including :— 

MAGNETOS; D.C. & A.C. GENERATORS; MOTOR ALTERNA- 
TORS ; ROTARY CONVERTERS ; AMPLIDYNES; D.C. & A.C. 
MOTORS; GEAR-BOXES AND GEARS; ENGINE STARTERS ; 
ACTUATOR MECHANISMS; ELECTRONIC AND OTHER CON- 
TROL. GEAR ; SPEED INDICATORS AND SPEEDOMETER CALI- 
BRATORS ; COMPRESSORS ; MAZDA AIRCRAFT LAMPS FOR 
LANDING, NAVIGATION, AND INTERIOR LIGHTS. 


















COVENTRY 
THE BRITISH THOMSON-HOUSTON COMPANY LIMITED, COVENTRY, ENGLAND. 







































BOWDENITE WATERPROOF COVERED 
4 CONDUIT 


with its corresponding cables for all light operations 


BOWDENEX PATENTED MULTI-WIRE 
CONDUIT 


with its corresponding cables for heayy operations, oc 
where constant length and great resistance to. compres- 
sive loading is required. 


PATENTED HIGH-PRESSURE HYDRAULIC 
CONTROL HOSE ASSEMBLIES 
REMOTE CONTROLS FOR ALL PURPOSES 


including Patented Non-Corrosive and Non-Magnetic 
Wire Mechanisms and Non-E ible Conduits. 


PLIABLE WIRING CLIPS 
GRAPHITIC WAX LUBRICANT 


The best lubricant for all Bowden Mechanisms 





























THE COLLEGE OF: 


AERONAUTICAL 
AND AUTOMOBILE 
ENGINEERING 


(of Chelsea) 


Complete practical and technical 
training for entry to-Civil and 
Commercial Aviation or the 
Automobile Industry. 
Entry from SchooHeaving age. 





Syllabus from Bursar 
COLLEGE HOUSE, 


Princes Way, Wimbledon Park, S.W.19 
Telephone : PUTney 4197 
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FLYING 
EQUIPMENT 








Brand new ‘ex-R.A.F. wide vision GOGGLES, com- 
0m with spare lenses, Luxor goggles, 50/-. 
pees goggles, 7/6, with spring head band, 12/6 
Tan leather chamois-li flying helmets, es 
ngth LEATHER JA ETS, =p front and cuffs, 
ie round waist, in black or tan, £11/10/-. Black 
or tan blouse-type leather jacket, drill ‘lined, £7/1 15/-. 
All jackets are 13 coupons, and may be fitted with zip 


pockets if required. 
Brand new _— KAPOK INNER SUITS, fully 
28/6. Coupon ins DUFFLE COATS _—- yo * 
CONDITIONED EX-R.A.F. FLYING BOOTS. 
Lambswool lined throughout. All neta mcg single 
strap top, £4-17 Canvas tops and Leather uppers, 
$4. ALL POST AND COUPON FREE. 
Fur ~d oa lined FLYING JACKETS 
and ERS now in stock at reasonable prices. 


mA. 9 tel  CSEFON FREE. Write, call or ‘phone for 
oo Sede: are sent POST FREE unless otherwise 


| aah ir Nay Bey TERMS TO FLY- 
ECRETARIES, WRITE FOR 


AST IGULARS 1 
lilustrated list on Be “of Id. stamp. Trade supplied 
ETD. 
Dept. 
D. LEWIS c= 


Leather Clothing Manufacturers 
for Home or Export 


124, GT. PORTLAND ST., LONDON, W.1 
Trade Enquiries Invited. 
Tel, : Museum 4314. ‘ele. : Aviakit, Wesdo, London 


DALTON 


COMPUTORS 
Mk. 111 D* L.C.A.N. 


F Pilot Navigator Type, 
with Knee Attachment 
and Log. 











(Postage I/-) 


SMITH’S 8-DAY “83:7 65/- ea. 


Spigot wound, in Brass Case. (Postage 1/-) 
Government Surplus. 


H. LESTON, LTD. 


Contractors) 
Aero Warehouse : 69 St., 4 oY ~ eal 
Edgware Road, London, N.W.8. 


AIRCRAFT FOR SALE AND WANTED 
ght trainer, completely overhauled and ai 


Box 5072. : 
ROCTOR V et in magnificent oun, 8-9 





(Government 














months C. of A., fully —- 4 our own 
engineers ; “choice of several from 1,950.—Patriok- 
gy Aviation, Ltd., 34, Paradise a Birmingham, 
idland 3954. [0396 


TILES Messenger 4-seater cabin aircraft, finished 
blue, 5 months ©. of A., 240 engine hours, fully 
maintained and in excellent condition; £2,275.— 
Patrick- — Aviation, i. 34, Paradise St., Bir 
mingham, Midland 3 [0403 





“FLIGHT” CLASSIFIED ADVERTISEMENTS 


Rate 3/- per fina, minimum line 6-7 
rates ag Gootrante, Palais feral and d Gaal Hote 
ee age sett Fe 
Dorset House, Stamford 8, London, — 


Be. 
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AIRCRAFT FOR SALE AND WANTED 


ZORRO mn 


N’ LTD. W. S. SHACKLETON, Ltd. 


ee a By aeroplane dealers. The biggest dealers 
in used aeroplanes in Europe. 
i es you buy an aeroplane from us you will buy 
another aeroplane from us! In the first week of 
this year we sold 6 Tiger Moths, 5 Ansons, 2 Proctors 
1 Miles Mohawk, 1 Walrus, 2 Rapides and—well shall 
we say etcetera, etcetera! 
. 8S. SHACKLETON, Ltd., offer :— 
£175 Miles Magisters.—Choice of several aero- 
planes at this phenomenally low price; 
price includes a permit to fly to destination for C. of 
A. ae full equipment and Aas hours. 


COURSES 


FORTY FIRST PLACES now gained by T.!,G.8. 
students in the Royal Aeronautical Society’s examina- 
tions—an unapproached record. Write today for The 
T.1.G.B.’s great guide which shows the way to techno- 
logical success in the branches and professions of 
engineering and aeronautics. hoose 
T.1.G.B, courses, which are the best, for 
A.F.R.Ae.S., A.M.I.Mech.E., A.M.I.E.E., 
Ground Engineer's Licences, etc. 









‘ygnet, new C, of A., all-metal losed 

side-by-side tricycle 2-seater, fitted with 

almost brand new Cirrus Major II engine with only 

31 hours since new, complete blind and night flying 

equipment erage gs gyro and artificial horizon, turn 

and bank, rate of climb, panel and landing lights, etc. 

—B.A. Swallow Mark II with Pobjoy Cataract 

III engine. This machine had flown. only 

13 hours at the outbreak of war and has not been 

used since. It has been carefully stored in a modern 

hangar by Airwork, Ltd., and is being offered ‘ as is 

at a ridiculously low price as the owner is now living 
abroad and must se 

£10502! Proctor I, Air Commodore 

Oliver’s own personal aeroplane; in 

a beautiful condition; new C. of A., dual controls, 

finished blue and gold, only 350 hours since new, 
any demonstration. 

£'799 5 lockheed 14; ten passengers’ eon 2 

crew and steward; new British C. of A 
complete airline equipment and Pratt & Whitney Twin 


Wasp engines. 
. 8. SHACKLETON, Ltd., 175, Piccadilly, Lon- 
don, W.1. Tel. Regent 2448-9. Cables, Shack- 
[0070 


hud, London. 


Aoge rs 


a=. 


A. Ltd., has completed negotiations with 
B.E.A. whereby it becomes the sole selling agent 
for = ore fleet of DH 89 aircraft recently oper- 


ated 

inWORK, Ltd.; still have ovals for delivery 

early this year @ num 
Doves, @ limited number of nth = hand Airsjieed 
Consuls, Miles Aerovans and Gemini 
all with C. of As. Delivery date for the De 
Havilland Doves is earlier than De MHavillands 
themselves can undertake. 


yNQUrInIiEs invited to Airwork, Ltd., Sales Divi- 
Tel. 


sion, 15, Chesterfield St., London, W.1. 

Grosvenor 4841 [0407 
ROCTOR I with full 12 months C. of A. complete 
er radio; £1,450.—Box 4985. 1270 
A BRONOA 100 J.A.P. J.99, the only practical 2- 
seater, ultra-light, low hours, current C. of A.;: 
£450.—Box {1289 
IRCO, Ltd. — Suppliers of aircraft; export enquiries 

invited.—109, Jermyn St., London 8.W. Te 

Aerosup, Piccy, London. ’Phone: Whitsheli 8863. 
12 


preczee Mark V in absolutely as new conditten 


perfect aircraft, dual control, approx. 300 hours, | 


offers.—Cecil Kay, Ltd, 10-20, Essex St., Birmingham. 


£0232 


Havilland 


aircraft, ° 








The Professional Engineering & Aeronautics Tutors, 
THE TECHNOLOGICAL INSTITUTE OF 
GREAT BRITAIN, 

37, TEMPLE BAR HOUSE, LONDON, E.C.4 
| AE A Se 





OPPORTUNITIES 
IMPORTANT GUIDE 





This unique handbook, ‘“ Engineering 

portunities,” outlines over 200 Courses 

~ technical instruction, including Aero~ 
nautical Engineering, Aeronautical Desi 

ee Engi gines, Air Navigati 

AP RAe! y Lfemiate aa 

R.Ae.S., A.M.I.Mech.E., R 


Our Courses have been approved by the 
Royal Aeronautical Society and 





WE_ GUARANTEE 
** NO PASS—NO FEE” 


A copy of this enlightening guide to well- 
paid posts will be sent on request—FREE- 


BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY 


306, Shakespeare House, ~ 
Stratford Place, London, 








17-19, w.1 








AIRCRAFT FOR SALE AND WANTED 
QPECIAL bargain. —Compeey. re-equipping offers 
Consul fitted —— } i, radio and full 
equipment, four months’ of 800 hours, care- 
fully maintained and in ype condition; roek- 
bottom offers considered; also VHF 1143A sets avail- 








able complete.——Box 5068. (1278 

















Bar Repetition Products 
made specially 
Ministry Requirements. 






to the specific 
requirements of 


HANDLES 


Makers of all types of 4VY 
to Air our customers. repetition products from Gen 
the bar in all metals. ; 


aye 
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AIRCRAFT FOR SALE AND WANTED 


KF 


Cert 


Fro AIRCRAFT SERVICES, Ltd. 


APIDES.—We can offer for immediate delivery a 
choice of 3 D.H.89A Rapides fitted with X9 pro- 
pellers; these aircraft are in really first-class condi- 
tion, having been completely re-upholstered through- 
out, fitted with 7-8 passenger seats and toilet com- 
partment; engines completely overhauled; the best 
aircraft of this type available in the country to-day; 
price £5,000 eac 
PROCTOR | Vs with long-range tanks and 12 months 
A.; first class condition; £2,000 each. 
err ‘Is, IVs and Vs, a large choice from 
£1,001 [0258 
o, DUNDAS, Ltd. 


OR Spring delivery. 


he iy Moths completely overhauled, fully equipped, 

full C, of A., engine completely overhauled; £725. 

Consuls,’’ full C. of A., nil hours, 
+450. 


OUGLAS “ ‘Skymasters,” 44 seats, fully modified, 
nil hours since overhaul, long range, dollars only, 
enquiries solicited. 
EECHOCRAFT “Bonanza,” in this country with 
British registration; further details from 
R: K. DUNDAS, Ltd. 


VIATION DIVISION, 4, St. James’s St., S.W.1. 
.Whitehall 2848. Head Office, The Airport. 
Portsmouth. (0215 


ENNING AVIATION, Ltd. 


pare Proctor V, 300 hrs. approx., C. of A. 
until June, 1948. 
RAGON Rapide, gas very low hours, C. of 
| 


A. until Sept., 
USTER Aircraft, C. of A. until April, 1948, less 
than 50 hrs. 
' ILES Gemini, C. of A. expires September, 1948 


less than 7 hours flying, fitted with full blind 
fiving mee. and V.H.F. r 

AV J.4 and Arrow, ~seo low hours, at present 
coderpeiee C of A. 

er _ en facilities in the Midlands 


ng 0 
ENNING AVIATION, Ltd., Derby Airport, Etwall 
123-4-5. Etwall 143. [0235 
= AIRWAYS Co., Tehran, Iran, have for 
sale and immediate delivery several D.C.3 Dakota 
aircraft in flying condition, as well as several R-1830- 
90C and 1830-92 Pratt & Whitney engines; a 
lars will be supplied on request. [1274 
£250 or near offer.—D.H. Rapide 89A, Gipsy 
Queen III engines, port new, 2 hrs star- 

, 214 hrs since T.OP overhaul, 6 seats, me ee 

7 ne ee condition, the 1948 Flyaway bargain: all 
letters answered.—Write Box 1246 
Gemini, £3,450 only, fitted with 2 brand 

new unused engines, 12 months C. of A. by 
makers, airframe 90 hours, plus extras, Murphy VHF 
radio, fall Sperry blind flying panel, metal propellors, 
landing and navigation lights, sunblinds, sensitive 
Ts ete.; ready fly away; only test flown since 
of A.; owner purchasing new aircraft.—Box es 


Atoms (WINCHESTER), Ltd., offer the fol- 
lowing: Dakota, just completed civil conversion, 
22 possenares, freight floor, de-icing, overhauled en- 
gines, 12 months’ C. of A.; also son, just converted, 
6 passengers, 2 crew, 12 months’ C. of A.; also D-H 
Rapide, exceptional condition, radio, ete.; also D-H 
Dragon, just completing C. of A.; several si gle-en- 
gin machines also available; get in touch with the 
live” aircraft and enz people, who will arrange 
car/aircraft 
UTOWORK (WINCHESTER), Ltd., Station Hill, 
Winchester, Hants, England. Tel. va er 

4834 and 3406 61228 
EECHCRAFT D178, a truly remarkable 5-seater 
aeroplane in beautiful condition; complete air- 

line equipment, including full. radio, luxurious leather 
upholstery, valid C. of A; no money spared to make 
this the best aeroplane in the country; cruises genuine 
180 m.p.h. for 800 miles; this machine is not going 
to be given away but someone is going to get a won- 
derful aeroplane at_a very reasonable figure.—Write, 
F/Lt. Lyder, at A.S.T., Hamble, Southampton. [1296 


AIRCRAFT ACCESSORIES AND ENGINES 
NE Pratt & Whitney R1830-92 engine, no time 
since overhaul, immediate delivery—Box 3760. 


0371 
Baines for sale, Whirlwinds, vis," 





Gipsy etc., 
also a range Ls aircraft instruments, new — 
second-hand—Box 3761 (0268 
IPSY II, No. 213i, with mags. and carb., 740 hrs. 
total, 302 since ‘overhaul; will accept. best = 
received by Jan. 20th. —Rice, Cosby, Leicester. [1279 


AIR CHARTER 
Wyorin AIR. FREIGHT, Ltd., have Halifax freight 


aircraft available on voyage or time charter 


basis.—15, Buckingham Palace Gdns., London, S.W.1. 


Tel, Sloane 2320. [0382 
ULK freight and Pees, +4 Be 1 world- 
wide service.—E. Gibson Ltd., Cunard 


House, Leadenhall St. — EOS: “Avenue 3555. 
Cable Blueribair, Londo: [0350 
ROOKLANDS AVIATION, Ltd.—Proctors and 
Rapides available for air ‘charter at Brooklands 
Aerodrome, Weybridge (Tel. Byfleet 436), Sywell Aero- 
drome, Northampton (Tel. Moulton 213511); Shore- 
ham Airport, Susex (Tel Shoreham 2366). [0306 


‘FLIGHT 


Applications to: 
The Commandant 


HAMBLE SOUTHAMPTON 


/ O-s4./. 2 F 
ranch ak the Siddeley Yrcun 





AS.T.8. 





REMOVES 


HIGH 
TEMPERATURE 


STOVED 
ENAMEL 
CELLULOSE 
WITH LEAD FILLER 
FRENCH POLISH 
VARNISH 
& THIN COATS OF 






This world-famous strip- 
per is guaranteed acid and 
alkali free, non-inflam- 


wore PAINT in ONE 
mable, and non-injurious 
to eyes, skin or clothing. a 
It works rapidly and 
thoroughly, strips downto 
the bare wood, metal or 


= in one application 
‘being non-volatile, 
pied not dry up or leave 
a sediment. Usable to 
the last drop. 
It has been used for many years, and with 
entire satisfaction, by the British Aircraft 
and Automobile Industries. 


til producing sal supplying QUICKER: 
8 icing supp. 

STRYP WAR TIME Paap sat ig 4 
Neo. 32, which, like the original it 
temporarily replaces, is still the best 
on the market. 


Export enquiries invited. 


QUICKSTRYP CHEMICAL CO., LTD. 
57, Kingsland High Street, London, E28. 
We heal exclerively in Paint Removers. Ask for descriptive leaflat of our Products. 





For Economy ude QUICKER STRYP 
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ALRCRAFT SERVICING 


D. 


A =vee. Ltd., the oldest established eenzals 
maintenance firm in the country.—134, Bath Rd., 
Hounslow. ‘Pel. Hounslow 5451. [0387 
OWES A‘rpert, Isle of Wight. t.—Full facilities ser- 
vicing, C.s of A., overhauls of all descriptions; 
distributors of Auster aircraft. [0303 
BROOKLANDS 2 AVIATION, — Brooklands Aero. 
drome, Weybridge.—©. of A. overhauls, modifica 
tions and econversions.—Tel. Byficet “436. [0305 


Re Ares and C. of, A. overhaul for all at s of 
a 1. 


Fgh ai) 


aircraft.—Brooklands Aviation, Ltd., Civ 
Service, Sywelt Aerodrome, Northampton. Tel. 
ton 3251. [ 
Noms RANSON (AERELECS), Ltd., for BPH, 
and Rotax aircraft equipment, sales and service; 
generators, magnetos, star av motors, ete.; Lodge: aero 
plug distributersi—Head © ffice, Main 8t., Pres estwack, 
pes also Site 74, Morth Terminal, Renfrew Aig. 
port, [1288 
MMEDIATE capacity for engine and aircraft ovep 
hauls and pce of C's of A. on large or small 
wood or me Halifax and Dakota conver 
sions a speciality ; ‘spoclal a given to pre 
vate owners, fiying clubs, etc.; estimates free.—O, I, 
Air- Surveys, Ltd., The Airport, Doncaster. Tel, 
Doncaster 55439. £0365 


' AERONAUTICAL ENGINEERS AND AGENTS 


R- K. DUNDAS, Ltd.—Aeroplanes, engines, aero- 
nautical equipment and accessories agents at 
home and abroad for the Aircraft and Allied Indus. 


tries; branches and agents throughout the world— 
Head Office: 4, St. James’s St., S.W.1 Tel. AL 


2848. 
: AUCTIONS 
y Order of the Directors of the 
CUNLIPE. OWEN AIRCRAFT, LTD. 


Surplus te Aircraft Requirements. 


SWAYTHLING, ae 
ENRY¥ UTCHER & 


are instructed to offer for Sale by Auction in Lots at 
he Works on 
Tuesday, January 27th, 1948, 
and Following “hare at 11 am. each ‘day, the 
Contents of ge Aircraft Works, including :— 

8.8. and S.C. and Capstan Lathes by Hendey, Ward, 
Atlas, Monarch, Dean, Smith & Grace and’ ‘Gisholt; 
Vertical and Horizontal Milling Machines by Kemp. 
smith, .Cincinnatti, Archdale, De h, Asquith and 
Reed “Prentice; Radial and Pillar rilling Machines 
by Herbert, Pollard, Wadkin, Tauco, Cincinnatti 
Bickford and Walker ‘Purner; Wadkin Radial and 
Fixed Head Routers; Wheeling Folding and Rolling 
Machines; Kelly & Alba Shapers; wards Power 
Guillotines; Broaching Machines; Morticing Machines; 
Beneh. Finishers and Grinders; Foundry Furnaces 
and Equipment; Muffle Furnaces; Platform Scales; 
Polishin, Lathes; Simger Sewing Machines; Centreless, 
Cutter, Tap and Cutter Grinders; Wadkin Metal Cut- 
ting and Band Saws; Portable Air Compressors; 5 
K.W. Diesel Alternator sets; 2,000 Pneumatic Drills 
and Riveters; Chambersbur, .* Cc 

Noble & Lund Pluifeed WS 5 Rew Hacksaws; 
Robertson 9-Roli Strip Flattening Machine; 

ness Testers; Draw and Straightening Benches; En- 





gineer’s Tools and Precision Instruments, imefuding 
Magnetic Chucks, ices, Micrometers, Clinome' 
Gauges, Meggers, Sigma Comparators, Portable 


jectors, Sur 


Tables, ete.; Office Furniture and 
Equipment, 


including Desks, Tables, Chairs, Filmg 
Cabinets, Typewriters,- Marchant Calculator, Ormig 
Duplicator, implex Production Control Machines, 
Mavitta Drafting Machines, Drawing Boards. Steel 
Safes, Plan Chests, Refrigerators, Vacuum Cleaners, 

etc.; Steel Storage Racks and Bins and Shelving; 
the Long Leasehold Modern Factory and Office Blocks, 
floor space about 260,000 Square. Feet, comprising 
the Aircraft Section Only, will be offered for Sale 

Auction in March, 1948. 

Catalogues: ‘Price 6d each, P.O., may be obtained 
of Messrs. Henry Butcher & Co. Auctioneers, Valuers 
and Surveyors of Factories, Plant and Equipment, 


73, Chancery Lane, London, W.C.2. ‘Tel. Holborn 
8411 (8 lines). [1260 
BOOKS, ETC. 


i engines fer students, including gas turbines, 
R. A. Beaumont; enlarged post-war edition, 
with Mis illustrations ; 13/- post free.—Published by 
George Allen & Unwin, Ltd., 40, Museum St., 
don, W.G.1. From all’ booksellers. 


CAR and COACH HIRE SERVICE 
OTOR coaches, 24-hour service, airports, Conti- 
nental. travel, private charter. — Stockland 
Coaches, Erdingten, Birmingham. Tel. Erd. 1189- 
0703. [0388 
CELLULOSE 


ELLULOSE, auto, industrial, flock and stovings, 


delivery same ef cat, 1d, “ Paint Sp a” 
book 3/6; samples 1/3.—Leonard Brooks, larold 
Wood, Essex. Ingrebourne 2560. [0383 


INEST quality motor cellulose goeds and com- 
modities, also spraying equipment, imm 
delivery, satisfaction guaranteed; also Nuagane mar- 
vellous upholstery leather dye, 30/6 quart tin nett; 
all colours.—Execel Motor Co., 445. Waterloo Rd. 
Blackpool. [0364 
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CLUBS 
LYMOUTH & DISTRICT AERO CLUB. 


T-.UAL and solo flying on Auster, Tiger Moth and 
a Fairchild aircraft. Courses for pilots’ “A” and 
“B” licences and instructors’ endorsements. Dual 
and solo £3 per hour on, Auster and Tiger Moth. 
“Fly Yourself” hire from ‘7gns per day Auster and 
10gns per day Fairchild. Reduced rates for longer 


Ss. 
pe OBOROUGH AERODROME, Crownhill, near 
Plymouth. Tel. Plymouth 72753. {0341 
EDHILL FLYING CLUB, Reahill Aerodrome, Sur- 
R rey, for instruction.—Nutfield Ridge niet 
ESTON AERO CLUB.—Dual or solo £3 per hour; 
all flying courses available on Magister and 
Austers, comfortable clubhouse fully licensed.—The 
Airport, Weston-super-Mare. Tel. 2700, _ 0343 
/5 per hour, dual and solo; Wiltshire Flying 
£2 Club gee se B — —— 
mces; night ing, per our, residenc 
vers /6 per week.—Booklet from Thruxton Aero- 
drome, Andover, Hants. Weyhill 352. (0253 
OWES AERO CLUB.—Flying instruction at £3 per 
C hour (dual and solo) for Moth and Auster air- 
craft, combine your flying instruction with a holiday 
the sea, accommodation and all details arranged; 
attractive clubhouse offers full social amenities, short- 
term membership available.—Full details from Secre- 
tary, Cowes Airport, Isle of Wight. Tel. a Jae 


ERTS and Essex Aero Club, Broxbourne Aero- 
Barone, Nazeing, Essex, 15 miles from centre of 
London, L.N.E.R. from Liverpool Street, or Green 
Line Route 715 every 20 minutes from Broadcasting 
fouse; flying training on Tiger Moths, Hornet Moths, 
‘nstructor’s courses, air charter and photography; resi- 
jential clubhouse, restaurant; trial lesson, half an hour 
n the air with an instructor, 30/-.—Tel. Hoddesdon 
453. [0230 

CONSULTANTS 2 

MERICAN trained. stylist in product design; in 
A crease your sales through improved appearance.— 
Consult Douglas Scott, M.S.I.A., 100, Gloucester 
Place. London, W.1. Welbeck 2667. fo381 

CENTIVES are not bunk.—Manufacturers inter- 

ested in the investigation and intelligent installa- 
tion of bonus incentive systems are invited to com- 
municate with S. J. Noel-Brown & Co., Ltd., 2, Lord 
North St... 8.W.1. Abbey 2126 (5 lines). [0022 

ENGAGEMENT 
UGHES - SMART.—The oo omg is announced 
between #/Lt. Eric 8, Hughes, D.F.C., younger 
son of Mr. J. §. Hughes, of Guernsey, Channel Islands, 
and Naida Patricia, daughter of Air Vice Marshal 
H. G. Smart, C.B.E., D.F.C., A.F.C., Timau, Kanye. 


EXPERIMENTAL WORK 
ROTOTYPES; specialists in experimental work, 
design and construction of special machinery and 
slectro-mechanical mechanisms.—Research Engineers, 
Iitd., Northampton Grove, Canonbury, London, N.1. 
Canonbury 4244-5. A [0384 
HOTELS -AND ACCOMMODATION 

PF. and Mrs. A; J. HARTLEY are pleased to 
announce. the opening of their beautifully 
appointed seaside residence to guests for the 1948 
season; 80 yards from the sea and one of the finest 
and safest beaches on the South Coast; riding, boating, 
fishing, sand yachting and dancing at the door; h. 
and c. all bedrooms.—S.a.e. for terms from “ Middle 
Harbour,” East Drive, Bracklesham Bay, nr. ones 
ter, Sussex. 280 

: INSURANCE anys 
VIATION insurance, personal accident (flying) 
policies—J. W. T. Amey, Messrs, R.- J. Moffat 


& Co., 796, High Rd., Tottenham, N.17. Tottenham 
2003-4-5. [0300- 


MISCELLANEOUS 
MBROIDERED badges and crests made to order.— 
E Write Willeringhaus & Co., Ltd., 48, North eae, 


poetham Common, ndon, 8.W.16. 


f 
F. officers’ uniforms and complete outfits, ‘new 


and reconditioned for immediate use; huge sélec- 
tion in stock.—Fishers’ Service Outfitters, 86-88, Wel- 
lington St., Woolwich. Tel. Woolwich 1055. [1063 
LL coupon free; amazing offers; new and recondi- 
*tion Govt. surplus clothing and boots: Ex- 
African brand new super solid leather Army boots, 
wide toe (all sizes except 6 and 7), soles sewn and 
screwed, 25/6; men’s brand new off-white macks, super 
heavy quality, double texture, with belt, smartly cut, 
16; reconditioned as new, extra heavy quality, 
quilted Kapok lined Tropal coats, stormproof, ot 16: 
reconditioned ex-Naval camel wool duffle coats, th 
, full length, pure wool, 50/-; brand new pure 
wool off-white duffle coats, hip length, storm collar, 2 
large patch pockets, 62/6; men’s reconditioned trans- 
port overcoats, 45/-; ex-Govt. Women’s Service §vér- 
coats (reconditioned), blue, 29/6; men’s reconditioned 
Army overcoats, up to 38in chest, 17/6; brand new 
black oilskin jackets and trousers, heavy make, 29/6; 
ex-American brand new rubberised texture full cut 
jackets and trousers, wind and stormproof front (the 
suit), 29/6; brand new oilskin coats, full length, heavy 
make, 30/-; brand new ex-American officer's battle 
dress jackets, finest quality serge, 40/-; men’s white 
drill patrol jackets or trousers, (each) 10/6; silk 
Kapok filled flying suit linings, zip fitted, 20/-; ex- 
R.A.F. waterproof flying suits, complete with fur 
collar, 35/-; ex-W.L.A. velvet cord breeches, up to 
28in waist, 16/11; ex-Army reconditioned bush shirts, 
7/11; ex-Govt.- blue A.R.P. trousers, up to 34in waist 
(reconditioned), 14/11; U.S.A. denim trousers, up to 
34in waist, 7/11; brand new canvas kitbags, 6/11; 
U.S.A. fleece-lined leather industrial mitts, with finger 
and thumb, 12/11; ex-R.A.F. léather helmets, 10/6; 
ex-Govt. brand new super gauntlet gloves, 5/6;:- 
brand new fawn canvas lace-up boots, thick rope soles, 
8/6; men’s thick pure wool seaboot, stockings, (per pair) 
/11; ex-American khaki serge trousers, up to 34in 
waiste, 21/1; cash with order; postage and packing 


(3. 
Py Akcus's STORES, Ltd., Gravesend, Kent. 
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SOUTH AFRICAN 
AIR FORCE 
VACANCIES 


The South African Air Force has a 
number ofvacancies for unmarried 
and physically fit ex-R.A.F. or 
Fleet Air Arm:skilled tradesmen 
with at least three years experi- 
ence in the maintenance of British 


and American Aircraft, instru-. 
ments, armament, radio and 
electrical equipment. Also expe- 
rienced equipment assistants. 


Minimum period of engagement 
three years. Applicants should 
apply in writing giving full 
particulars of experience, service 
number and rank held to 


UDF Selection Board, 
39, Prince’s Gate, — 
London, S.W.7. 


























G. @ R. 
By order of the Minister of Supply 
Second Important Sale. 
262 M.U., R.A.F. Station, Eccles, 
Nr. Attleborough, Norfolk. 


THOS. WM. GAZE & SON 


are instructed to offer for sale by auction without reserve, 
in lots, on the premises, on Monday, Tuesday, Wednesday 
and Thursday, January 26th, 27th, 28th, and 29th, 1948, 
at 11 a.m. each day, the 


PLANT, STORES, ENGINES AND TYRES 


including :-— 

200 Bomb Trollies on pneumatics, 78 Hydraulic Bomb 
Trollies with 4 h.p. Ford engines. 50 Road Sweepers 
with spare brushes, Sand Spreaders, 80 High Pressure 
“*Jenny’s’’ on pneumatics. 80 Handcarts on pneu- 
matics or steels. 6 Training Trailers with 4 h.p. 
Ford. engines. 40 Galvanised Iron Engine Washing 
Tanks. 50 Steel_Lattice Girders. 5,000 Aircraft Under- 
carriage and Tail Wheel tyres and tubes. 1,000 generating 
sets with I h.p. J.A.P. Air-cooled petrol engines with 9 
amp. 14/32 volt generators, by G.E.C., and Lancashire 
Crypto Co., 20 Air Compressors with ‘‘ Petter’ and 
‘Villiers ’’ engines. Timber Elevating Towers (Mobile) 
and Timber Pylons, 1,500 Instrument Transport Cases. 
Engineers and Carpenters Tools. 35in. face Searchlights 
on .caterpillar chassis. Cranes, Hoists, 8 h.p. ‘‘ Petter”’ 
engines. Tubular Masts, copper and other wire, steel 
ropes. Flare Path Trollies, angle iron stakes, 1,750 
Battery Starter Trollies. 


VIEW DAYS :—January 20th, 2ist, 22nd and 23rd, 
between the hours of 10 a.m. and 4 p.m. 


Admission by Catalogue ‘only. 


Catalogues covering complete sale, price 6d., P.O. only, 
admitting two persons on view days and one person on 
sale days (Mark Envelopes M.O.S.) from Thos. Wm. 
Gaze & Son, Eccles, nr. Attleborough, Norfolk. Tel. : 
Attleborough. 3112 Extension 40, or Crown Street, Diss, 


Norfolk. Tel..: Diss 13. ‘ 














Li Sees 

British Air Line Pilots’ Association 

SUITE 6, 9-10, MARBLE ARCH, W.1 
Tel. : AMBassador | 357 





Membership open to all Commercial and 

Service Pilots. For full details as to objects 

and particulars of Membership please write 
to Secretary. 
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MISCELLANEOUS 
CARAVANS for sale—Eccles ‘“ Enchantress” 17f¢ 
po Sis-casnten, D/P, cantare —_ i ie double bets; 
tobes; gas cooking an ighting; i = 
steel Pither stove; water tank ant wale? caaes 


kitchen; two doors—F.0.0. Caravan Centre, 200, 
ee Broadway, London, N.W.2. Gladstone 


k ¥ 0207 
ARAVANS.—A first-class selection of new and 
second-hand caravans for permanent homes; 
super Winchester, 17{t. 6, Craftsman 16ft., Thomson 
Kelvin, Rivers, Adams, Eccles, Pilot, Carlight, Ace, 
and numerous others; prices from £350-£1,600} easy 
terms; immediate delivery.—X.L. Caravans, Ltd., Blua 
Star Garage Maidenhead. Tel. Maidenhead 783. [0405 
CARAVAN ‘* Widow’s pnd! " - Yes, vans aren’t 
uite so expensive in Britain’s biggest selection 
oifered by ex-editor caravan paper Meine in van 10 
years. A 16ft double peuslied “Midland” 4-berth 
at £350, is under £2 per week for 3 years, with quar- 
ter deposit. Or, for deeper jurses, Britain’s most 
luxurious van, the 19ftx7ft Paladin, not £2,000, but 
£1,236 only with double insulation. All vans guaran- 
Open always.—A. 8. Jenkinson, Bath Rd., Tap- 

V Tel, Maidenhead 2610. Easy to reach. 
Right on main Slough-Maidenhead road. 5 minute 
buses pass door, also direct London buses. 


(G.W.R.) Stn. 4 mins. Taplow 


walk (44-hour Paddington). 
[0278 


PACKING AND SHIPPING 

R- & J. PARK, Ltd., 143-9, Fenchurch St., E.C.2. 

© Tel. Mansion House 3083, official packers and 
shippers to the aircraft industry. (0012 

. PHOTOGRAPHY 
R~:: reunions, dinners, etc.; souvenir photographs 
-~ taken and mailed in 24 hours.—Write or phone, 
Sincroflash, 28, Blackburnes Mews, Grosvenor Sq., 
London, W.1. Gro. 3010. No attendange fees. [1292 
REUNIONS 

ET the Brevet Flying Club arrange your next 

4 Squadron Reunion; you are sure ‘p eans your old 
flying types at the Brevet.—Brevet Flying Club, 11, 
Chesterfield St., Mayfair. Tel. Gro. 1417. [0393 

TIME RECORDERS 

TAFF time checking and job costing time re- 
J corders (al! makes) for quick cash sale; excep- 
tional condition—Box 3654. [0040 

"ee service ele. Hop 2239. 
ecorder Supply Maintenance -» 157- 
159, Borough High St., §.E.1. . [9777 

TUITION 
IRCREW Course? 


BANGS. of course. 


HE British Aeronautical Navigational Correspond- 
z ence School (B.A.N.C.S.), are specialists in air. 
crew licences, postal courses so write to the Secretary, 
143a, High Street, Hythe, Kent, for the School’s frea 
prospectus. = [0336 
OSTAL tuition and 


[PivipuaL coaching 
LL licences up to new I.C.A.O. standards. 
LIGHT planning—engineer’s “0” licence. 
OMPASSES—engineer’s “X” licence. 


LL OxDon School of Air Navigation, 62, Gt, Cumber- 
land Pad. 44 0: 


Place, W.1. Tel. . -6. [0277 
eines” ON-SEA | MUNICIPAL FLYING 


SCHOOL. 
GQPecral winter week-day rate for Auster aircraft 
£2 lord hour solo or £2/10 per hour dual. 
ATURDAY and Sunday rates for Auster and all- 
the-week rates for Tiger Moth aircraft £2/17/6 
per hour solo or £3/5 t hour tor cual. 
IGHT flying, £4 per hovr solo or dual. 


L@= Trainer £1 per hour. 
N° entrance fee; no subscription. 


MONCIPAL AERODROME, ~- Southend-on-Sea, 
Essex. Tel. No.: Rochford 56204. [0332 
RIVATE and perfsonal tuition ‘service for all 
classes of pilots and navigators licences, London 
area day or evening.—Write for details to Stocks, 
252, Old Lodge Lane, Purley, Surrey, or Phone Up- 
lands 1278. 1272 
OCHESTER FLYING CLUB specialize in night 
fiying at £4 per hour dual and £3/10 per hour 

solo in Tiger Moth aircraft; overnight accommodation 
always available; day rates are £3 dual and £2/15 
solo per ‘hour. ies 
EDUCO TECHNICAL SERVICE, OM / 
EDUCO, London, W.C.1; individual postal tuition 

for Aircraft Engineer Licence examinations, also 
general aeronautical engineering, metallurgy, aero- 
engine inspection and allied subjects; write, stating 
requirements. 1267 
ILOTS and navigators Feary training with the 
personal touch; excellent accommodation an 
recreational amenities; fees are low, 
still guaranteed; flying training available in the near 
future.—Hastings School of Air Navigation, 4, Carlisle 
Parade, Hastings. 0406 
IRELESS Telegraphy; postal course for P.M.G. 
Certificate for Civil Aircraft, also short courses 

of instruction at the School, including R/T for Pilot 


cers.—Apply The British School of Telegraphy, 
utd., 179, Clapham Rd., London, S.W.9. tixton 
3487.) Estd. 1 0218 


906. 

ows eo FLYING SCHOOL trains pilots for 
A, B or Instructor's. licences; dual and solo, 
hourly rates, £3 for Tiger and Auster aircraft; ad- 
vanced training available on Proctor or Rapide air. 
craft; no entrance fees or annual subscription:—The 
Airport, Cambridge. Tel. 56291. _ [0245 
IRCRAFT or automobile engineering—Complete 
practical and technical training for ent: to 
either industry; special facilities for older candidates. 


—Syllabus from Bursar, College of Automobile & 
Aeronautical Engineering, Oollege House. rinces 
Way, Wimbledon, S8.W.19. Put. 4107 [0199 


40 Advertisements. 


FLIGHT 


JANUARY I5TH, 1943 





Croydon Airport 
Tel. No. : CRO. 7744 





and colour schemes to suit 


spares for disposal. Also metal propeflers. 





ROL 


£3500 § upwards.—Rapides fitted with Gipsy 
Queen III engines, cabin furnishi 
purchaser, 12 mont 
C. of A., radio fitted by request, low engine and air- 
frame hours; only a few left; large quantity of Rapide 





| pmcvatanncg fitted as freighters or passenger 

[seater engine and airframe maximum 
300 hours since new, full radio equipment; 
large quantities of airframe and engine spares, 
new and used; early delivery, 


LASONS 


Terminal House, 
Victoria, $.W.1 
SLO. 0611 


£ 3 ~ 5 Q- .—Ansons 6-7-seaters and 2 crew, 
radio installed, new cabin 
furnishings, 12 months C. of A.; Giger Moths 


from £625; Magisters from £325; Gipsy Queen 
III engines from £200. 








ee 





FUITION 

Wwe telegraphy.—Short courses for P.M.G. 
Certificate of Civil Aircraft, Full courses for 
marine certificate for youth 16 upwards; plenty of 
vaeancies in both services for numbers in training.— 
Particulars from London anon Training College, 
Ltd., 20, Penywern Rd., Earls Court, 8.W.5 (Tel. 
= 8721.) Est. 1896. [0299 
R TUTORS, Ayr, Ayrshire.—Personal tuition for 
Pilot's “B" licence and 2nd Class Navigator's 
licence at Prestwick Airport; specialised and g — 
courses on Link trainer; postal tuition for Piloet’s 
Navigator’s licences; Proctor, Tiger Moth and Oxford 
ere available for M.C.A. flying tests; moderate 


good accommodation, [0356 
A iRonews. .—B.A.N.0.8; provide concise single 
lessons at 6/6 (ideal for all conversion courses), 


complete with eT test. paper and tutorial 
advice to the 1948 I.C.A.0. Navigater’s and Trans- 
= Pilot’s Licence standards; eeaeny 
yllabus from Secretary, British Aeronautical Navi; 

— Correspondence School, 143a, High St., Hyt nd 


Bears AIR UNIVERSITY announces that the 
Navigation’ School has some ‘vacancies for air- 
craft navigator and airline transport pilot courses; 
conversion course for nomen of war-time or modified 
lst class navigator licences. to navigator ~ eo 1948; 
—_ course for holders of ““B” a 2nd class 
ator licences to airline St oie licence.— 
wakes to the Comm . Air Service Train- 
9 Hamble, Southampton. [0327 
SITUATIONS VACANT 
Vacancies advertised are restricted to persons o 
employments excepted from the provisions of the Con 
trol of Engagement Order, 1947. 
ODY makers, coach or Na joiners, screen 


AMES YO ING Ltd., Rolls-Ro d Bentle 
yee an v1) 

a., Bromley, ar “el 

Ravensbourne 3434. 


nen Re + mtg "London B 
CENSED engineer required for generad = 
tion duties on maintenance, repair and overhaul 
of aoe aircraft. 
d C engineers required—unrestricted preferred, 
‘but comprehensive range current types — 
able. 
PPLY in writing, stating full details age, experi- 
ence and licence, indicating whether prepared to 
travel abroad if necessary, to British a Ser- 


vices, Ltd,, 1, one Cumberland Place, London, W.1. 
Mark application ae [1276 
AMERA repairers wanted; applications invited 


for immediate employment or for employment. at 
a later date.—C. R. €., 1, Crawford St. (corner oo 
St.), W.1 
GrvEiaL aircraft draughtsmen, one jig and tool 
draughtsman and one experienced rate fixer, 
urgently required. a Chrislea Aircraft. Co., = 
Exeter Airport, Dev (12: 
HE ASSOCIATION OF BRITISH AERO oLuBs 
requires a female clerk-typist (no shorthand).— 
Apply, stating salary required, to the Acting Secretary, 
ABAC C., 19, Park Lane, W.t. 1290 
ENIOR captain, experience expeditors required by 
Orient Airways, Ltd., Karachi.—Please apply 
U.K. Agents, R. E. B. Wilicox & Co., Crosby House, 


36-7, Great Saint Helens, London, E.C.3. Avenue 
2884. 1294 
RAUGHTSMEN, senior designing, required | for 


work im experimental department, on interest- 
ing projects in connection with aircraft, three vacan- 
cies —Appiy, stating qualifications, age and salary re- 
quired, to the Chief Designer, Helliwells, Ltd., 4 
Airport, Walsall, Staffs. 12 





SITUATIONS VACANT 
Pperscivat AIRCRAFT, Ltd., invite applications 
for the following vacancies in the Design Office, 
in_ connection with an active development programme. 
Pour design draughtsmen with extensive experi- 
ence of major structures, two for wing section, 
and two for body; applicants to be conversant with 
latest strength requirements, materials, etc., and cap- 
able of developing their own schemes and eroiee. 
NE design draughtsman with a sound ledge 
of control systems. U/C mechanisms and allied 
applications. 
IVE senior draughtsmen for detait schemes and 
for work in conjunction with the above. 
OX fully qualified senior stressman, 


CQ™= weight estimator. 


PPLICATIONS im writing, stating age, experi- 
ence and salary required to Personnel Manager, 

Percival Aircraft, Ltd. Luton Airport, Beds. 
[0368 


pgm stressman required.—Please send details of 
training, experience and salary required to Chief 
Gloster Aircraft Co. Ltd, Wheres. © 


‘A C Licensed Aircraft Engineers required for 
service in India om current: British and American 
medium sevensined. | eH andy salary and allowances 
approx. 750: rupees mo 
LICENSED ‘Aircrait Engineer required for India, 
capable of setti: B i... running engine over- 
haul shop: salary an owances approx. 900 rupees 


RaAvio engineer required for India with first-class 
experience in setting up and operating section 
for the maintenance and repair of ground and air 
radio equipment; must have up-to-date knowledge 
of latest radio aids; knowledge of radar equipment an 
advantage; salary and allowances approximately 900 
rupees monthly. 
BOVE positions based Caleutta, two years’ contract 
initially, passages both ways, including family, 
satisfactory living Lge nen Calcutta;. alternatively 
Mess accommodatio: prox. 80 rupees month. 
PPLY by letter with Fall details of age, licence 
and past poner ae peal to British Aviation ‘Services, 
Ltd., 1, Great Cumberland Place, London, W.1. Mark 
application .LA.E. [0402 
MPLOYMENT advice.—Members of the Brevet 
Flying Club seeking employment in a flying 
capacity are requested to ¢ontact the Welfare Officer, 
— 2 = gen Club, 11, Chesterfield St., asta Tel. 
TO 


japon 


t. 3592 
ORKS accountant required by well-known air- 
craft manufacturers, previous industrial ex- 
perience, a to control large staff and punched 
card systems a oa details of experience, quali- 
fications, etc., to 5127. 129 
HE De Havilland Engine Co., Ltd., require design 
ra hes detail draughtsmen, preferably with experi- 
in gas turbine and/or reciprocating engines.— 
topiy Personnel ice, villand Engine Co., 
Ltd., Stag Lane, Edgware, Middx. {0400 
IG and tool dranghtsmen; senior jig and tool 
draughtsman with sheet metal, prenning, and 
tooling experience, and two experienced lig and tool 
draughtsmen required: ins £2 Personnel Office, The 
Havilland Engine Co td., Stag Lane, Edgware, 
iddx. [0404 
AUNDERS-ROE, Etd., have oe ow senior 
design draughtsmen, stressmen, and — 
micists for flight performance caleulations.— ica- 
tions, stating age, qualifications, experience and Salers 
—. should be sent te Personnel "pega Saunders- 
Roe, Ltd., East Cowes, Isle of Wight, (0394 





SITUATIONS VACANT 
yen required. —Avply, stating qualificati 
S"™! perience and, age, Personnel Officer, West’ 
land “Auteratt, Yeo -. [1261 
pS a TSMEN required by progressive firm in 

Rochester area; experience in design of high 
pressure hydraulic equipment or or precision mechanical 
engineeri work essentia. r National certif. 
H er equivalent see héation desired ; write fet 
details age, experience and salary required, Box a 


nS TIRED by leading aircraft company, an as 

shop Socemaih: this —s requires an experi- 

ence of aero engine bui ; ipping, repair and 

testing; only applicants wii : wide experience of 

modern pistom engines should apply; applications will 

be treated in strictest. confidence—Apply Box 5071. 
1 


WNOSTRERE, Rhodesia.—Ground engineer, A and 

licences, Gemini and Cirrus II, required for main. 
tenance and servicing of Gemini aircraft in Northern 
Rhodesia; salary £650-£700 per annum, according to 
experience.—Apply, stating age, experience, etc., to 
8 Howard & Co., Ltd., 13, Buckingham Gate, 


T Yesep engineers, minimum A and € retain 
by Orient Airways,.Lid., Karachi; remuneration 
from Rs. 1500 to Rs. 2000 according to qualifications, 
= allowances; three-year contract; ss — both 

ays.—Please apply U.K. Agents, R. Willeax 
& og Crosby a 36-7, Great Saint "Heiew Lon- 


don, E.C.3. Aven 295 
(THE PAIREY. AVIATION Co., Ltd., Heaton 
Chapel, Stockport, require stress analysts with 
than years’ general aircraft experience 
for work of a responsible nature on design and te- 
im copnection with a high-speed, all-wing re 
search ahaophe 38-hour week; in stating age, ex- 
perience and sala hws required. 
Ce engineer for South Africa, requirements 
C and D licences, with experience on sma! 
American and large eo 4 ns of aircraft; appli- 
cant should have~held simil: Berg with ‘mis 
trative experience.—Full particu rs to Airwork, Ltd. 
Service Department, 134, Ba’ th Rd., 
dlesex, marked “Chief Engineer.” 


“9 SITUATIONS WANTED 
pHer.. B and 2nd N, 2,400 hours on 50 types, 
requires situation. —Box 5 1281 
ILOT, B and 2nd Nav., ex F/ Lt. 850 hours, graded 
exceptional, a knowle i radio design and 
theory, 5. seeks position.—Box 5128. = { 
pres and oud ‘aay, 2,600 hours, mostly meqiun 
Bg pt % aircraft, ‘two oe ‘Transport 
mand; any jo any aldecott, ae 
Hotel, Forteviot, Perths ~ Scotland, 1286 
HE Guild have fully qualified licensed pilots, 
navigators and instructors exellable for emplo 
ment at’ short notice, also members experi riasost tn 
aviation who are suitable for administrative ag 
—. — House, 19, Park Lane, 
TO. 367 
OMMERCIAL and Sales Manager with wide experi. 
ence covering sales and "publi, relations, air line 
and air charter operations offers his services to pro- 
gressive a her charter, flying club, or avia 
interest; good kn of passenger a 
dling operations, ¢ air law (recently studied), and air 
transport administration; languages, public school and 
university education, excellent references; wonld con- 
sider any offer—Box 5118. (1291 


WANTED 


qyeany V.H.F. two-way R/T set for light aircraft. 
—Write, F/Lt. Lyder at A.S.T., Hamble. [1297 


Hounslow, a 
I 











A %” Washer for a Petrol Tap 
to a“R.L.A.”’ Shim 12” x 104” 
for the Gear Box of a Tank. 
Also, many positions in the 
Fairey Spearfish and Firefly, 
Dove, Proctor, Hornet, Vam- 
pire, Concordia, Monaco, 

Cierva and Rolls-Royce, ete. © 





CERRARD & CO.,LTD. J 


46, LUCERNE ROAD, 
HIGHBURY WN.5 


Rog 
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mote controls, 


logue on 





universat BB ATL 
JOINTS 


Used by leading aireraft and- 
engine manufacturers 


drives, etc. Consult. us in 
the design stage. Cata. 


ENGINEERING 


Member of the Gauge & Too! Makers Association 










for re- 
accessory 









request 










een RCS, 

y-' urbiton, Surrey. 
‘Phone: Elmb 3352/3/4/5. 
‘Grams : Precision, 3352/3141 






CO.,LTD, 
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TRICYCLE UNDERCARRIAGE 
AND HYDRAULIC POWER SYSTEM 





designed, manufactured and _ serviced by 


DOWTY EQUIPMENT LIMITED, CHELTENHAM 








jJGHT 
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CAPETY in putting your trust in **George” 


The automatic pilot, performing a vital and reliable service, 1s a well-proven and widely accepted contribution 
to greater safety in air travel. “<‘Bristol’’ Type 170 Freighters and Wayfarers have Sperry automatic flying 
controls fitted as part of their standard control equipment. This, in itself, is not cemarkable’ but in | 
combination with the many other safety features of Type 170 design and 
construction, the additional safety factor provided by “ George ’’ makes 


the Freighter, or Wayfarer, one of the safest and most reliable large-scale ‘sheew 
production aircraft available today. wineet ie 
predominant 
note in civil 


Lord Nathan 


- building safe and economical aircraft 


ee: Same s A ORR OP oe ae C0 MP. A Ny 
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